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Our grassland and cattle enriched Chicago, Omaha and 
Sioux City— but it was a damn rare Montanan who made a 
penny from it.
K. Ross Toole
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CHAPTER I 
INTRODUCTION 
THE PROBLEM
Montana's export base (the group of commodities and ser­
vices which the state ships to non-Montana markets) is small. 
It includes products which have only a small amount of value 
added to their worth through a manufacturing process. In­
cluded in this export base are several agricultural products. 
Among these commodities are wheat, barley and many young 
calves. Many Montanans have for years been actively request­
ing the state to conduct studies investigating the feasibil­
ity of creating industries in the state which make more ef­
ficient useage of the state's agricultural resources.
This study addresses itself to that request. It will 
specifically consider the economic feasibility of establish­
ing an integrated beef industry in the state, designed to 
supply non-Montana markets with finished, suspended (slaugh­
tered) beef. The industry would make considerable use of 
the state's agricultural resources. By eliminating long 
cross-country hauls, transportation costs would be reduced; 
feeding Montana grains and roughages to local cattle, add­
ing a larger portion to the product's value within Montana 
and supplying non-Montana markets with suspended beef, in­
creases revenues and incomes. This income can be used to
1
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purchase more products which are not produced in the state. 
Therefore, efficient useage is made of these agricultural 
resources.
It is the purpose of this study to discuss the following;
1) the beef industry as it presently exists in Montana;
2) the necessity of integration of the entire industry— from 
feed production to marketing the suspended beef— if the in­
dustry is to expand; 3) Montana's maximum cattle feeding 
potential; 4) the potential demand for Montana fed beef ;
5) cost saving economies generated by the size of the oper­
ation and 6) the impact of establishing an integrated beef 
industry in Montana.
THE BEEF SECTOR
Agriculture contributes considerably to Montana's econ­
omy; it is the state's leading industry. The beef sector 
ranks first in cash receipts of all agricultural commodities. 
$353 million were received from marketing cattle and calves 
in 1971. Montana's total cattle herd, including dairy cows, 
was about 3 million head in 1971. In the same year, total 
marketing of all cattle and calves was about 1.6 million 
head, going mostly to feedlots in the midwestern states to 
be fed, slaughtered and marketed elsewhere. Montana cattle­
men fed and marketed only 235,000 head of cattle in 1971, so 
the value added from further processing of cattle accrues
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
mostly to non-Montana cattlemen.
By selling feeder cattle and calves, the portion of val­
ue added^ to production that Montana receives from its cattle 
sales is at its minimum value, about one-third of its retail 
value assuming a price of 90 cents per pound for a side of 
beef. Considering further processing into individual cuts 
of meat, the portion of value that Montana receives is low­
ered. Montana's economy viewed in this sense is comparable 
to viewing an underdeveloped country supplying raw materials 
to other, more highly developed economies.
In 1971, out-of-state marketings of Montana cattle to­
taled 1,328,000 head or 42.0 per cent of Montana's total 
herd as of January 1, 1971. The purpose of this paper is to 
discuss the feasibility of processing more of those cattle 
within the state of Montana. That is, can Montana econom­
ically feed, slaughter and market more cattle than it is at 
present?
INTEGRATION OF THE INDUSTRY
An integrated industry is discussed rather than several 
separate plants simply because that they are inherently de­
pendent upon one another. In order to operate efficiently, 
the slaughterhouse must be guaranteed a steady supply of
^Value added is a concept used to determine a product's 
worth as it passes through a certain phase of production.
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quality fed cattle, while the feedlot cannot feed the cattle 
to slaughterable weights without a place to market them.
Since the state is distant from large centers of population, 
transportation costs would eliminate much of the profit from 
feeding cattle.
The feedmill must have a market to sell its finished 
feeds. Likewise, the feedlot needs both feed and feeder 
cattle; having only one will not do. So the feedlot is equal­
ly dependent upon the feedmill and the feed and cattle grow­
ers as well.
The integrated industry takes into consideration these 
facets of the production process. This study will investi­
gate the workings of the integrated industry and evaluate its 
overall efficiency. The results are not dependent upon a 
single ownership of the industry. Rather, it merely relies 
upon the cooperative management of all phases of the produc­
tive process.
MAXIMUM FEEDING POTENTIAL
The state 's agricultural resources will be carefully ex­
amined to determine the maximum feeding potential that Mon­
tana presently possesses. Examination of the feed supplies
that the state has, less the amount of feed consumed by the
existing stock of animals in the state, determines just how
much expansion is physically possible in Montana. Then the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
study will examine whether or not the state has sufficient 
feeder cattle to support such an increase.
the investigation into Montana's maximum feeding po­
tential will determine which of the state's agricultural 
resources imposes a restriction on the long run expansion 
possibilities of the industry and just what the state can do 
to eliminate the problem.
POTENTIAL DEMAND
Consumer demand for beef has been rising very rapidly. 
In the past ten years, annual, per capita consumption of 
beef has risen more than fifteen pounds. The study examines 
this trend and estimates a potential demand in the future.
In order to be able to sell any finished beef, Montana has 
to know which states lend themselves as potential markets. 
Projected production capabilities and projected demand are 
examined for 1975 for selected states in order to determine 
which states lack the necessary resources to provide suffi­
cient quantities of finished beef to meet consumption de­
mands in their state. It is to these states which Montana 
should look to and concentrate upon as potential markets for 
finished beef.
ECONOMIES OF SCALE 
The study will investigate the production functions of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
the various facets of the production process and determine
the most optimal size industry. It will consider cost sav-
2ing economies of scale and determine the least-cost scale 
of operations. Both internal and external economies are 
considered and their effects upon the overall average costs 
of production.
ECONOMIC IMPACT
Finally, the study turns to the feasibility of the in­
dustry and its economic impact on the state of Montana. The 
average profitability of the industry is estimated by gener­
ating the return to initial investment the industry would 
have earned if it had been in operation during the past sev­
eral years and at present. This average profitability is 
then compared to firms already operating in the national mar­
ket in order to see how the proposed industry compares to the 
industrial average.
The study then proceeds to establish the impact that the 
industry would have on Montana. It estimates the increase in 
revenues that the industry would bring into the state and the
2Economies of scale are cost-savings which accrue to 
the firm as the size of operation increases. Internal econo­
mies result from operating efficiencies generated by the firm 
itself; external economies result from forces not related to 
the production efficiency of the firm but rather to forces 
over which the firm has little control.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
secondary effects that would be created as the monies are 
circulated and recirculated throughout the Montana economy.
The overall goal of the study is to stimulate, through­
out the state, an interest in establishing an integrated beef 
industry. If the study is successful, it will generate con­
siderable discussion by many cattlemen, businessmen, econo­
mists and others, knowledgeable in the field who have an 
interest in the Montana economy.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER II
EXPANSION OF THE BEEF INDUSTRY IN MONTANA
The major requirements for feeding cattle are a source 
of feeder cattle, feed supplies, available financial capital 
and a demand for final finished product. On January 1, 1972, 
Montana had a cattle herd of 3,165,000 head which produced a 
calf crop of 1,630,000 calves, most of which were beef 
calves^. Each year, Montana exports large amounts of barley. 
Montana does have many of the necessary production require­
ments for extended cattle feeding, yet the state has failed 
to become an intensive suspended-beef producing area.
The explanation may be any of a number of reasons.
2Until the recent perfection of the air-cooled, refrigerated 
railway car and motor-truck trailer, meat packing plants 
were faced with the necessity of having a large local demand 
for their product. Slaughtered beef must be cooled rapidly 
to below 35^F. if it is to be held for a week. Delayed mar­
keting requires that meat be frozen and held at 0°F.^
Montana Department of Agriculture and Statistical 
Reporting Service— U.S.D.A., Montana Agricultural Statistics, Vol. XIV, Helena, Montana, December, 1972, p. 60.
2Encyclopedia Britannica, "Refrigeration," Encyclo­
pedia Britannica, Inc., Chicago, Illinois, 1970, p. 69.
^Encyclopedia Americana : International Edition, 
"Food," Americana Corporation, New York, 1969, pi 438.
8
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The result was a centralization of the meat packing industry
near large centers of population. The recent innovations in
the refrigeration industry have made such institutional ar­
rangements unnecessary and decentralization is the result.
Additionally, Montanans may be slow to change due to a 
lack of expertise. We have traditionally been an exporter of 
cattle and grains. Thus, we have an idea of the workings of
the market for calves and grains. To switch over to market­
ing finished cattle would put us in an unfamiliar market 
where, perhaps, we could not operate as well.
One might also find that the transportation industry, 
once geared to a particular type of hauling, is reluctant to 
change and re-equip its vehicles with the expensive facili­
ties necessary to maintain the cool or freezing temperatures 
required to maintain the suspended beef industry.
Of equal importance to the production process is whether 
or not sufficient financial capital and demand for final pro­
duct are available. Sufficient quantities of inputs are nec­
essary. However, if there is no demand for the finished pro­
duct or if financial capital is unavailable, it is very like­
ly that the integrated beef industry will not emerge in the 
first place. Capital availability and product demand, then, 
are limits to the expansion of the industry as well as the 
availability of inputs.
In discussing the expansion of cattle feeding in Montana 
we must first consider and determine that there is a suffic-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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lent supply of the necessary inputs for the increase.
SUPPLY OF FEEDER CATTLE
Montana had a January 1, 1972 cattle inventory of
3,165,000 head. This herd produced over 1.6 million calves 
which were used for feeder cattle, replacement heifers, kept 
for a year and sold as yearlings or marketed directly out-of- 
state as calves.
Cattle are put out to forage on summer rangeland in the 
late spring. The quality of available forage grass deter­
mines the number of cattle per acre. Cattlemen allow the 
brood cows, calves and bulls to wander at will making rela­
tively inexpensive weight gains, since rangeland is too arid 
to be planted with most farm crops without extensive irriga­
tion. The bulls and brood cows are separated in late summer 
into individual pastures in order to insure a spring calf 
crop of relatively uniform weight. In the fall, the calves 
are weaned and marketed or moved to winter pasture. Cull, 
non-productive, cows are separated out and marketed. Year­
ling heifers are integrated into the herd as replacements for 
the culled cows. Feeder cattle are then placed into feedlots 
(mostly out-of-state) and put on highly concentrated diets in 
preparation for slaughter.
The following spring, after calving, when the cattle are 
rounded up to be moved to summer pasture, the calves are cas­
trated, branded, dehorned, vaccinated and pastured with their
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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mothers.
As Tables 11-1/ II-2 and II-3 indicate, Montana has not 
been engaged in intensive production of suspended beef in 
past years. Table II-l shows, for example, that slaughter of 
Montana cattle and calves between 1964 and 1970 has ranged 
from between just under 6.5 per cent and less than 9.0 per 
cent of the total beef herd. Tables II-2 and II-3 reveal 
that, during the same period of time, the state had out-of- 
state shipments of cattle fluctuating between 42.8 per cent 
and nearly 52.0 per cent of the total herd.
From this information, it would appear that if Montana 
were to expand the amount of its cattle feeding, it is un­
likely that a shortage of feeder animals would occur— at 
least not in the immediate future.
FEED SUPPLIES AVAILABLE
Another necessary input for cattle feeding, other than 
feeder cattle, is feed. First, the food that cattle consume 
is directed towards maintenance of their bodily functions, 
secondly towards growing and finally, towards weight gains 
and putting on fat. The better the nutritional intake— i.e. 
the more concentrated the feed rations consumed— the higher 
the finished grade of beef produced when the animal reaches 
a slaughterable weight. The necessary feed supplies must be 
available on the feedlot to bring the cattle to the desired 
degree of finish— usually from high good to choice, with
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE II-l
BEEF CATTLE SLAUGHTERED 
AS PERCENT OF TOTAL BEEF ANIMALS
BEEF ANIMALS^
CATTLE & CALVES 
SLAUGHTERED
PERCENT OF 
BEEF HERD
1970 2,943,000 209,500 7.12
1969 2,910,000 198,400 6.82
1968 2,907,000 191,800 6.60
1967 2,786,000 244,800 8.79
1966 2,752,000 244,500 8.88
1965 2,662,000 221,400 8.32
1964 2,528,000 162,600 6.43
As of January 1
Source: Montana Department of Agriculture. Montana
Agricultural Statistics, Vol. 10-13, Helena, 
U.S.D.A. Livestock Slaughter, Washington, D.C., 1964-1970.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE II-3
C/)
C/)O3 OUT OF STATE CATTLE SHIPMENTS BY CLASS
3CD
8
AND TOTAL INSHIPMENTS AS A, PERCENT OF BEEF ANIMALS
ci'3" 1964 1965 1966 1967 1968 1969 1970
i3CD Steers 12.5 12.0 11.7 11.5 12.9 13.0 12.2
"nc3. Cows 4.6 5.5 5.7 5.4 6.8 6.8 5.33"CD
CD Heifers 4.2 5.3 6.0 6.5 7.0 8.0 6.2
OQ.C Bulls 0.5 0.6 0.6 0.6 0.7 0.8 0.7Q.o"3"O Calves 16.0 16.4 18.3 17.6 20.3 19.5 16.4O3"CT Unclassified 5.4 5.5 4.7 4.0 4.2 2.9 2.01—HCDQ.
1—H
Total Shipments 43.3^ 45.3 47.1^ 45.6 51.8^ 51.0 42.7^
Oc_"O Total 43.2^ 45.3 47.0^ 45.6 51.9^ 51.0 42.8^CD3c/)c/)o" Total Inshipments 3.48 4.36 4.00 2.98 3.16 2.82 3.60
U.Difference due to rounding
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about four to five per cent finishing at prime.
Montana's main feed grain crops, high in protein content 
and suitable for concentrated feeding, are barley, oats and 
corn— especially barley. Wheat could be used if the price 
were lower. Feeding programs in the various major cattle- 
producing areas of the United States are different, mostly 
centered around the crops indigenous to the feeding area. 
Main-feed, concentrated feed programs vary from corn in the 
corn belt, milo in the south to barley in Montana. Various 
crop by-products may be added to the feed. For example, Ari­
zona adds crushed cotton seed hulls. Molasses may be added 
to increase palatability, encouraging cattle to feed, making 
faster, less expensive weight gains.
In Montana, cattlemen center their feeding programs 
around barley. In 1972, Montana harvested 1,7 07,000 acres of 
barley, producing 64,013,000 bushels, second in the nation 
only to North Dakota, which harvested 910,000 acres more than 
Montana for 104,680,000 bushels of barley. Fifth and sixth 
in the nation in acres of barley harvested were Idaho and
4South Dakota, respectively. Recent Department of Agricul­
ture press releases indicate that acreage allotments for 
1973 will be increased, making more land available to be 
planted in barley.
4Statistical Reporting Service, Crop Reporting Board, 
Crop Production, U.S.D.A., Washington D.C., December 12, 1972 p. B-18.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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However, Montana, being somewhat arid, has to pay a 
price in crop yield per acre. Table II-4 shows average acre 
yields of various crops for Montana, the United States and 
Colorado during recent years. Montana's yield, per acre har­
vested, is below the national average in feed grains. It is 
above Colorado's five year (1967-1971) average only for oats. 
Montana harvested 246,000 acres of oats in 1972 for 11,808,000 
bushels of production.^ Montana plants very little corn to 
be harvested for grain. The forecast harvest for 1972 was
6,000 acres or only about 468,000 bushels.  ̂ Table II-4 
reveals that Montana's five-year (1967-1971) average yield of 
70.2 bushels was only close to the national average in 1970—  
within 1.4 bushels.
When cattle come into the feedlots just off the range or 
pasture, they do not go directly onto a full-feed (concen­
trated) diet. They are fed growing rations consisting of be­
tween 30 per cent and 45 per cent concentrates and the re­
maining portion comprised of hay, corn silage or other rough­
ages and additives mentioned previously. As the cattle be­
come accustomed to the feed, the finishing rations are ad­
justed to include a larger proportion of feed, concentrates, 
sometimes as high as 95 per cent but with a minimum consist-
^Ibid., p. B-20.
^Statistical Reporting Service, Crop Reporting Board, 
Cro| Production, U.S.D.A., Washington, D.C., October 12,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CROP/YIELD
Barley
Oats
Corn:
for Grain 
for Silage^ 
Hay 3
TABLE II-4
AVERAGE YIELD FOR SELECTED FEED GRAIN CROPS 
AND ROUGHAGES OF U.S. AND SELECTED AREAS^
U.S.:1965“ 
1969 Avq.^
U.S.^197q2 U.S.,1971'
COLORADO . 
*67-*71 Avg.'̂
42.0 B. 
50.2 B.
77.4 B.
11.5 T. 
1.94 T.
42.6 B. 
49.1 B.
71.6 B. 
11.5 T.
2.03 T.
45.6 B.
55.7 B.
86.8 B. 
12.4 T.
2.07 T.
44.9 B.
41.4 B.
85.5 B. 
16.3 T.
1.95 T.
MONTANA - 
'67-'71 Avg.^
36.1 B.
41.8 B.
70.2 B.
15.8 T.
1.63 T.
B. - Yield per acre in Bushels, T. - Yield per acre in Tons
2Feed Situation, Economic Research Service, U.S.D.A., November, 1972, 
Washington, D.C., p. 21.
^Crop Production-Annual Summary, Statistical Reporting Service, U.S.D.A. 
Washington; D.C., 1971, 1970, 1968, 1966.
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ing of at least 60 per cent concentrates and the balance in
roughage. Feeder cattle achieve their maximum rates of gain
when fed rations consisting of between 80 per cent and 90 per
7cent concentrates.
The necessity of roughages can thus be demonstrated. At 
various times during the feeding-finishing process, roughages 
comprise from 70 per cent of the feed ration at the beginning 
to as little as 5 per cent of rations near the end of the 
feeding period when the cattle are approaching slaughterable 
weights.
Roughage crops in Montana used for feeding are hay and 
corn silage. From Table II-5, Montana's average production 
of hay over the five-year period from 1967-1971 was 3,874,000 
tons. The equivalent five-year average production of corn 
silage was 637,946 tons. From Table 11-11, we see that this 
amounts to an equivalent of 4,086,436 tons of hay when both 
are combined.
A considerable amount of land was planted in hay in 1972.
pForecasts predict 2,375,000 acres to be harvested. However,
7R.A. Gustafson and R.N. Van Arsdall, Agricultural 
Economics Report No. 186, "Cattle Feeding in the United States," Economic“Research Service, U.S.D.A., Washington, D.C. October, 1970, p. 61.
gStatistical Reporting Service, Crop Reporting Board, 
Crop Production, U.S.D.A., Washington, D.C., October 12,
1972, p. B-8.
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FIVE YEAR CUMULATIVE AVERAGE PRODUCTION OF ROUGHAGES
(HAY AND CORN SILAGE)
8
( O '
Hay (Thousands of Tons)
3.
3 "
CD
CD■D
O
Q.Cao3"O
o
CD
Q.
■D
CD
C/)
C/)
1971 1970 1969 1968 1967 5 Yr. Average
Northwest 694 665 740 634 677 682
Northcentral 567 659 596 526 516 573
Northeast 341 407 412 271 332 353
Central 659 793 610 670 723 691
Southwest 678 652 629 643 664 653
Southcentral 607 570 541 576 616 582
Southeast 382 366 354 265 336 341
State 3,928 4,112 3,882 3,585 3,864. 3,874
Corn for Silage (Tons)
Northwest 30,500 27,750 15,450 18,760 19,700 22,432
Northcentral 43,280 50,600 51,350 40,600 41,280 45,422
Northeast 103,340 157,440 112,250 154,630 198,910 145,314
Central 46,740 36,700 39,500 36,500 52,120 42,312 ,
Southwest 4,800 —————— 5,250 3,100 9,200 5,330 1
Southcentral 354,110 276,120 248,160 263,500 354,060 299,190
Southeast 84,230 94,860 78,100 62,300 74,540 78,806
State 667,000 643,470 550,060 579,390 749,810 637,946
Ipor years 1971, 1969, 1968, 1967 & 1966; 1966 = 4300 Tons
Source: Montana Department of Agriculture. Montana Agricultural Statistics, Vol. 11-14,
Helena.
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corn silage is less important in the state. Only 4 7,000 
acres were harvested in 1971, yielding 667,000 tons of si-
9lage.
Table I1-4 reveals that Montana, again, suffers in pro­
duction technologies in the production of roughage. In hay 
production, Montana's five-year (1967-1971) average hay pro­
duction yields are lower than the national five-year average 
from 1965-1969, the national average in 1970 and 1971 and it 
also trails Colorado in its five-year (1967-1971) average. 
The picture is not so bleak when we look at corn silage 
yields— only Colorado outdistances the state. However, as 
mentioned above, Montana has only a small amount of land 
planted in corn and then, only in we11-irrigated river 
valleys throughout the state. Non-irrigated lands are much 
lower in yield, reaching only 4.9 tons in 1971 and 6.0 tons 
per acre in 1970.
Determination of Feed Requirements for Montana's Livestock Inventory
In order to determine the maximum expansion of cattle 
feeding that is possible in the state, it is first necessary 
to determine the amount of feed consumed, presently, by the 
livestock in the state. The total amount of feed available 
must then be reduced by this amount of consumption in order
9Montana Department of Agriculture and Statistical 
Reporting Service— U.S.D.A., 0£. cit., p. 21.
^^Ibid., pp. 42-43.
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TABLE 1I~6
LIVESTOCK INVENTORY AS OF JANUARY 1, 1972 
FOR THE STATE AND CROP-REPORTING DISTRICTS
Animal Unit Total NW NC NE C SW SC SE
(thousands)
Beef Cows 1,644. 161. 268. 235. 296. 198. 251. 235.
Cattle on Feed 165. 6.4 10.2 18.6 37.8 89. 7^ 2.3
Dairy Cows 39. 12.3 3.9 2.7 4.8 7.3 5.9 2.1
Stock Sheep 950. 40. 90. 185. 147. 109. 134. 245
Laying Hens^ 1,154. 184.^ 163.3 69.^ 267.^ 229.3 184.^ 58.^
4Litters of Hogs 53.^ 7.33 11.7^ 8.2^ 8.0^ 3.7^ 9.7^ 4.3^
Horses and Mules^ 67.3^ 13.4 7.5 8.9 10.5 8.1 11.0 7.8
^Southwest and southcentral combined so as not to reveal statistics for 
an individual operator.2Average number on hand throughout fiscal year.
^Estimated.
^Litters in 1971.
^Totals do not agree due to rounding errors.
®From 25th Biennial Report of the Montana State Board of Equalization, 
July 1. 1970-June 30, 1972.
Source: Montana Department of Agriculture. Montana Agricultural Statistics,
Vol. 14, except as noted in footnote é.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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to determine the amount of feed available for expanding cat­
tle feeding within the state.
Table II-6 presents an inventory of the relevant live­
stock existing in the state on January 1, 1972. The data are 
broken down into crop-reporting districts to aid in the de­
termination of optimal locations throughout the state for ex­
panding cattle feeding operations.
Tables II-5 and II-7 present annual production statis­
tics and cumulative average production figures for feed grains 
(corn, oats and barley) and roughages (hay and corn silage).
As can be seen, only three districts account for all of the 
corn grown for grain in the state. Of those three districts, 
the south central and south eastern districts produce the 
largest share— between 85 per cent and 87 per cent of the 
total.
Crop production has increased in all crops except for 
corn silage which decreased from 749,810 tons in 1967 to
667.000 tons in 1971. Particularly noteworthy is the tre­
mendous increase in barley production, which increased from
37.022.000 bushels in 1967^^ to 58,800,000 bushels in 1971,^^ 
an increase of nearly 60 per cent. This increase is ex­
plained by both an increase in yield per acre from 29.5 bu­
shels to 35.0 bushels and an increase in acres harvested from
^^Statistical Reporting Service, Crop Production, op. cit., December, 1968, p. 57.
12Montana Department of Agriculture, o£. cit., p. 49
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1971
Northwest
Northcentral
Northeast
Central
SouthwestSouthcentral
Southeast
State
TABLE II-7
FIVE YEAR ANNUAL PRODUCTION OF FEED 
GRAIN CROPS AND CUMULATIVE AVERAGE
Corn for Grain (Bushel)
1970 1969 1968
69,000
279.000
184.000
532.000
28,600
95,700
163,700
288,000
36,500
173,500210,000420,000
58,500
80,000
161,500
300,000
1967
V,800
5.000 
90,200
8.000
129,900
235,100
476,000
5 Yr. 
Averaq^NP NAl 
56,560 NÂ
151,620
190,860
503,200
Avg. not applicable since had crop production figures only in 1967; 1967 
production figured into state average.
Oats Bushel (Thousand)
Northwest 389,000 395 579 477 4 01 448
Northcentral 1,553 6,223 2,965 1,683 679 2,621Northeast 2,648 7,468 7,172 1,980 1,359 4,125
Central 1,013 1,429 939 780 678 967
Southwest 398 316 738 705 549 541
Southcentral 1,066 857 1,128 864 736 930
Southeast 1,333 1,288 1,029 791 778 1,044
State 8,4 00 17,976 14,550 7,280 5,180 10,677
Barley Bushel (Thousand)
Northwest 2,903 2,300 2,182 2,256 2,084 2,345
Northcentral 30,463 40,389 36,004 21,379 16,753 28,998Northeast 7,244 9,062 13,232 7,159 6,810 8,701Central 8,697 6,315 7,307 4,945 3,896 6,232Southwest 2,481 2,213 2,702 2,433 2,194 2,405Southcentral 5,318 3,579 4,851 3,302 3,724 4,155Southeast 1,694 1,274 1,595 1,261 1,561 1,477State 58,800 65,132 67,913 42,735 37,022 54,320
Source; Montana Department of AgricultureVols. XIV, XIII, XII, Helena, 1972, 1970,
Montana Agricultural Statistics,iÿësl
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TABLE II-8
STATE AND REGIONAL GRAIN PRODUCTION 
CONVERTED INTO BARLEY EQUIVALENTS
Barley Barley
1 Equivalent , Equivalent
Barley “{«l.OO)*̂  Corn^ (=1.25)^ Oats^
(Bushels) (Bushels) (Bushels)
Northwest 2,345,000 2,345,000 NA^   448,000
Northcentral 28,998,000 28,998,000 NA^   2,621,000
Northeast 8,701,000 8,701,000 56,560 70,700 4,125,000
Central 6,232,000 6,232,000 NA^   967,000
Southwest 2,405,000 2,405,000     541,000
Southcentral 4,155,000 4,155,000 151,620 189,525 930,000
Southeast 1,477,000 1,477,000 190,860 238,875 1,044,000
State 54,320,000 54,320,000 503,200 629,000 10,677,000
^5 year average production from Table II-7 
2See appendix for explanation of weights 
^See footnote 1, Table II-7
Barley
Equivalent(=0.63)2
282,240
1,651,230
2,598,750
609,210
340,830
585,900
657,720
6,726,510
to•u
25
1,255,000 to 1,680,000.^^
Tables II-B and II-9 convert all feed grains and rough­
ages into barley and hay equivalents for the crop-reporting 
districts and the whole state using five-year (1967-1971) 
averages computed in earlier tables and a weighted average, 
to approximate the nutritional value of the feed crops.
Table 11-10 takes the land areas of Montana in use for 
cropland pasture, woodland pasture and open rangeland pas­
ture during the 1969 census of agriculture and converts them 
into animal unit months (A.U.M.). An animal unit month is 
the amount of pasture required to sustain an animal (using 
cattle as a control group) for one month. For example, an 
acre of pasture with a 5 A.U.M. rating would be capable of
feeding five cattle for one month or one cow for five months. 
15Weights were used to distinguish between the yield and fer­
tility of the various types and locations of pasturelands.
The weights were multiplied times the amount of pastureland 
available.
Table 11-11 is a recapitulation and summary of barley 
equivalents, hay equivalents and animal unit months, showing 
total equivalent units available in the state and the seven 
crop-reporting districts.
13See references cited in footnotes 11 and 12.
14See Appendix for explanation of weights. 
^^Ibid.
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TABLE II-9
STATE AND REGIONAL ROUGHAGE PRODUCTION 
CONVERTED INTO HAY EQUIVALENTS
Hay-*-
Hay
Eauivalent
Corn
Silaqe^
Hay
Eauivalent
(Tons) (=1.000)^ (Tons) (=0.333)"^
Northwest 682,000 682,000 22,432 7,470
Northcentral 573,000 573,000 45,422 15,126
Northeast 353,000 353,000 145,314 48,390
Central 691,000 691,000 42,312 14,090
Southwest 653,000 653,000 5,330^ 1,775
Southcentral 582,000 582,000 299,190 99,630
Southeast 341,000 341,000 78,806 26,242
State 3,874,000 3,874,000 637,946 212,436
^5 year average production from Table II-5.
^See appendix for explanation of weights •
^See footnote 1, Table II-5.
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TABLE 11-10
o 1
o LAND USE AREAS IN MONTANA USED FOR PASTURE CONVERTED INTO ANIMAL UNIT MONTHS
CD
O-------------------------- NW---- ----NÇ_________NE_________C__________§H________ ^ ________ SE_________STATE
CD■o
Ico
&
C/)
o'3
Cropland Pasture 227,602 205,445 222,817 238,706 204,889 215,989 125,813 1,441,261
I A.U.M. Conversion
= Factor2 2.500 1.667 1.250 1.667 1.667 1.667 1.250
A.U.M. Equivalent 569,005 342,477 278,521 400,310 341,550 360,054 157,266 2,359,115
Open Pasture 1,310,674 6,046,086 5,930,909 7,288,989 2,801,320 5,783,205 8,822,809
A.U.M, Conversion
Factor^ 1.250 0.833 0.667 0,833 0.833 0.833 0.667 ---------
§ A.U.M. Equivalent 1,638,343 5,036,390 3,955,916 6,071,728 2,333,500 4,817,410 5,884,814 28,778,089■o
I Woodland Pasture 796,870 93,477 58,716 348,818 135,492 260,462 58,220 1,752,055
A.U.M. Conversion
Factor^ 0.833 0.522 0.417 0.522 0.522 0.552 0.417
I A.U.M. Equivalent 663,793 48,795 24,485 182,083 70,727 135,961 24,278 1,122,774
Total 2,871,141 5,427,662 4,258,922 6,654,121 2,745,777 5,313,425 6,066,358 32,259,978
^As of land use estimates from 1969 Census of Agriculture.
^See appendix for explanation of weights
28
Table 11-12 is a statement of current feed requirements 
of the various animal units within the state (see Table II-6 
for a livestock inventory). Weights^^ were used to approxi­
mate annual consumption of barley and hay (equivalent unit 
basis) and A.U.M. used by the various classes of livestock in 
the state. For example, the table shows that the present 
livestock inventory currently requires a total of 4,18 8,092 
tons of hay each year.
A restriction is imposed upon data presentation in Ta­
ble 11-12 and also in Table 11-13 due to the inability to 
breakdown livestock inventory figures in Table II-6. Sepa­
rate figures for cattle on feed in the southwestern and 
southcentral districts are unavailable. Separate figures 
could not be presented since it would reveal statistics for 
a single operator. All subsequent data are, therefore, nec­
essarily presented in a combined entry in order to be compar­
able .
Table 11-13 regroups the information and reveals excess- 
producing, deficit-using districts and aggregate figures for 
the whole state. The table is based upon average production 
and the livestock inventory on January 1, 1972. It is inter­
esting to note that only one crop, hay (roughage), creates an 
aggregate, state-wide deficit. In 1971, the year's harvest
^^Ibid.
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TABLE 11-11
TOTAL BARLEY AND HAY AVAILABLE (CONVERTED BASIS) 
FOR FEEDING IN STATE AND CROP REPORTING DISTRICTS
Grain:Barley ̂ 
Equivalents Roughage :Hay ̂ Equivalents
Grazing
Land^
[Bushels) (Tons) (A.U.M.)
Northwest 2,627,240 689,470 2,871,141
Northcentral 30,649,230 588,126 5,427,662
Northeast 11,370,450 401,390 4,258,922
Central 6,841,210 705,090 6,654,121
Southwest 2,745,830 654,775 2,745,777
Southcentral 4,930,425 681,630 5,313,425
Southeast 2,373,595 367,242 6,066,358
State 61,675,510 4,086,436 32,259,978
^Totals of Table II-8.
^Totals of Table II-9.
^Totals of Table 11-10.
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TABLE II--12
FEED REQUIREMENTS FOR ANIMAL UNITS IN
STATE AND CROP REPORTING DISTRICTS1
Bushels Of 
Barley 
Equivalent^
Tons Of 
Hay 
Equivalent*^
Animal Unit 
Months Of Pasture^
Northwest 3,282,460 449,922 1,341,500
Northcentral 4 ,433,970 620,574 2,056,300
Northeast 4,482,960 594,178 1,939,300
Central 6,167,230 733,316 2,345,000
Southwest
and
Southcentral
11,834,280^ 1,190,986^ 3,641,600^
Southeast 3,147,030 599,116 2,000,500
State 33,361,660^ 4,188,092^ 13,324,800"*
^For inventory of animals on Jan. 1, 1972 see 
Table II-6.
^See appendix for explanation of weights involved.
^See footnote 1, Table II-6, statistics combined to 
present comparable results.
^Columns do not total due to rounding.
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1 7of hay and corn silage amounted to 2,447,000 acres, almost 
30 per cent of the state's 8,717,439 acre h a r v e s t . T h i s  
was a larger harvest (acre wise) than either the spring or 
winter wheat h a r v e s t , t h e  state's number one cash crop.
The table indicates that only the northwest and combined 
southwest-southcentral districts have excess roughage crops.
It would appear then, that Montana's hope of expanding 
its beef industry is to be restrained due to a shortage of 
roughages for feed rations— their importance was demonstrated 
previously. However, this need not necessarily be the case 
at all. Table 11-14 reveals that if Montana could initiate 
a long range program, which is not too costly, increasing 
the amount of land under irrigation, the state's production 
of roughages could be increased significantly. Irrigation is 
expensive, however, and failing the development of an inex­
pensive method of irrigation, the alternative appears to be 
infeasible to the state.
Failing the possibility of increasing the amount of 
acres planted in irrigated lands, Montana might look to its 
bordering states as a source of roughage. Table 11-15 shows 
that Montana might very well check its neighbors for a sup­
ply of roughage. Montana feeders could obtain baled hay for
17ttontana Department of Agriculture, ô . cit., pp. 43,55.
1 ftIbid., p. 9.
^^Ibid., p. 29.
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TABLE 11-13
EXCESS FEED AVAILABLE (EQUIVALENT BASIS) FOR STATE AND 
CROP REPORTING DISTRICTS FOR LIVESTOCK INVENTORY AS OF JAN. 1, 1972^
8 Barley Total Excess Hay Total Excess
Available Required (Deficit) Available Required (Deficit)
( O '
3 " (Bushels) (Bushels) (Bushels) (Tons) (Tons) (Tons)
1 Northwest 2,627,240 3,282,460 (655,220) 689,470 449,922 239,548
CD Northcentral 30,649,230 4,433,970 26,215,260 588,126 620,574 (32,448)
Northeast 11,370,450 4,482,690 6,887,760 401,390 594,178 (192,788)
? Central 6,841,210 6,167,230 673,980 705,090 733,316 (28,226)
3 " Southwest? and 7,676,255“̂ 11,834,280^ (4,158,025) 1,336,4052 1,190,9862 145,419
CD■D SouthcentralOQ. Southeast 2,373,595 3,147,030 (773,435) 367,242 599,116 (231,874)Ca State 61,675,510 33,361,6^0 28,313,850 4,086,436 4,188,092 (101,656)o'3
■o A.U.M. TOTAL EXCESSo3" AVAILABLE REQUIRED (DEFICIT)CT1—H
CDO. Northwest 2,871,141 1,341,500 1,529,641
$ Northcentral 5,427,662 2,056,300 3,371,362
Northeast 4,258,922 1,939,300 2,319,622
Central 6,654,121 2,345,000 4,309,121
T3 Southwest
3 and 8,059,202^ 3,641,600^ 4,417,6022
(/) Southcentral
o' Southeast 6,066,358 2,000,500 4,065,858
State 33,337,406 13,j24,8O0 20,012,606
w
to
^See Table II-6 for exceptions. 
^See footnote 3, Table 11-12.
CD
■ DOQ.
Cg
Q.
T3
CD
(/)
(/)
TABLE 11-14
YIELD PER ACRE IN HAY AND CORN SILAGE 
FOR IRRIGATED AND NON-IRRIGATED LANDS
8
( O '
3.3"
CD
CD
T3O
Q.Cao3
T3O
CD
Q.
T3
CD
(/)
(/)
YEAR
1971
1970
1969
1968
1967
IRRIGATED
(Tons)
2.18
2.14
2.04
2.06
2.10
5 Yr. Avg. 2.10
YEAR IRRIGATEDHFonsJ
1971
1970
1969
1968
1967
16.8
16.8
15.2
16.6
20.1
NON­
IRRIGATED
(Tons)
1.12
1.20
1.13 
1.12
1.13
ALL HAYS
DIFFERENTIAL
(Tons)
1.06
0.94
0.91
0.96
0.97
ACRES^
HARVESTED
1.14
NON­
IRRIGATED
(Tons) 
4.9 
6.0
4.5
5.5 
4.8
0.96 
CORN FOR SILAGE 
DIFFERENTIAL
(Tons) 
11.9 
10.8 
10.7 
11.1 
15.3
1,233,000
1,300,600
1,154,400
988,600
1,141,500
1,163,620
ACRES^
HARVESTED
5 Yr. Avg. 17.1 
Total average increase
5.1 11.0
in hay equivalents (silage = 0.
10,200
12,000
11,000
12,000
16,600
12,400
INCREASE IN 
PRODUCTION nSnsT--
1,306,980
1,212,384
1,050,504
959,056
1,107,255
1,127,435
INCREASE IN 
PR()DUCTION 
(tons)
333)
121,380
129,600
117,700
133,200
253,980
151,172
1,177,775
W
W
^Acres not irrigated 
Sources Montana Agricultural Statistics, Vols. 14, 13, 12, Helena.
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at least thirty cents less per baled ton in Idaho or for as
much as $15.20 less per baled ton (net of transportation
costs) in South Dakota.
Hay production figures for 1971 indicate that Montana
and Idaho are about equal, while both of the Dakotas produce
more, particularly South Dakota, which produced more than 1.5
million tons more than Montana. Indicated production for
1972 increased this differential to more than 3,000,000 tons
of hay. Montana produced more than twice the hay produced in 
20Wyoming.
Slaughter of cattle and calves in 1971, expressed as a
percent of Montana slaughter, for the border states is 195
per cent for Idaho, 96 per cent for North Dakota, 224 per
cent for South Dakota and Wyoming trails with 9.8 per cent.
Judging from these statistics and examining the live- 
21stock inventory for these states, it is estimated that the 
best sources of roughage supplies for future expansion of the 
Montana beef industry will be in North Dakota. Perhaps 
Wyoming could serve some of the southern half of the state, 
however, the differential is not sufficient to ship hay over 
long distances.
20Statistical Reporting Service, Crop Production, 
op. cit., October 21, 1972, p. B-8.
21See individual state statistics in the Bureau of 
the Census' 1969 Census of Agriculture, United States Depart­
ment of Commerce, Washington, D.C.
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TABLE 11-15
PRICE DIFFERENTIAL OF BALED HAY PER TON:
MONTANA AND BORDER STATES, OCTOBER 15, 1972
State_________ Price Per Ton Montana Price Differential^
North Dakota $17.50 $31.70 -$14.20
South Dakota 16.50 31.70 - 15.20
Wyoming 29.20 31.70 - 2.50
Idaho 31.40 31.70 - 0.30
^Border State price less Montana Price
Source: Agricultural Prices, Crop Reporting Board,Statistical Reporting Service, U.S.D.A., Washington, D.C., October 31, 1972, p. 13.
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TABLE 11-16
VALUE PER ACRE HARVESTED;
8
ci'
3
3 "
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CROP REPORTING DISTRICTS AND STATE (1967-1971)
All Wheat1971 1970 1969 1968 1967 5 Yr. Avg.
Northwest $50.32 $48.12 $45.89 $42.92 $51.11 $47.67Northcentral 32.46 37.53 30.21 33.25 33.42 33.37Northeast 27.59 28.99 35.41 28.06 28.71 29.75Central 32.86 28.83 27.04 34.57 38.41 32.34Southwest 38.38 45.07 48.01 40.74 51.23 44.69Southcentral 33.01 30.77 28.81 35.46 44.48 34.51Southeast 31.88 28.75 27.99 33.68 35.91 31.64STATE 31.16 32.93 32.05 32.22 33.99 32.47
All Hay
1971 1970 1963" 1968 1967 5 Yr. Avg.
Northwest $59.21 $49.08 $46.87 $47.85 $45.90 $49.78Northcentral 45.65 34.84 33.49 37.45 35.91 37.47Northeast 35.37 25.04 31.71 26.51 25.21 28.77Central 40.64 39.38 38.66 35.39 36.59 38.13Southwest 47.08 39.26 38.53 35.44 39.56 39.97Southcentral 51.74 43.91 46.15 41.44 44.44 45.54Southeast 34.67 27.56 34.28 29.03 26.35 30.38STATE 45.01 37.08 38.52 36.78 36.68 38.81
Source: Montana Department of Agriculture, Montana Agricultural Statistics, Vols,
Helena, Montana. 12-14.
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However, Montana need not necessarily look to its 
neighbors for hay. Instead, it might consider the possibil­
ity of replacing some of its other crops with hay. One such 
crop it could consider is wheat. Table 11-16 shows the value 
per acre of crops planted in wheat and hay over the five-year 
period from 1967-1971. Table 11-17 shows the five-year (1967- 
1971) average yield per harvested acre on non-irrigated lands 
for both wheat and hay, for the seven crop-reporting dis­
tricts and the state as a whole. Table 11-18 presents the 
five-year (1967-1971) average difference between value per 
harvested acre of wheat and hay and the estimated 197 3 
difference.
As can be seen, the value per acre of wheat has 
increased considerably while the value per acre of hay has 
not. Hay, however, has recently begun to catch up with wheat. 
Hay has for some time been hovering around $20.00 per baled 
ton and is now up to $40.00 to $45.00 per baled ton. Given 
the dry summer the state is experiencing in 1973, the pre­
dictions are out for hay prices to go as high as $65.00 to 
$70.00 per ton.
Table 11-19 reveals that these higher prices for hay 
would make it a more valuable cash crop than wheat when trans­
portation costs are not considered.
Montana has two options: 1) it can forego the inte­
grated beef industry or 2) it can increase feeding and de­
velop the integrated industry. If it chooses the latter al-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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NON-IRRIGATED LANDS (1967-1971) 
All Wheat
3.
3 "
CD
CD■DO
Q.Cao3"O
o
CD
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CD
C/)
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1971 1970 1969 1968 1967 5 Yr. Avg.
Northwest 41.4 34.9
(Bushels)
36.2 36.4 37.1 37.2
Northcentral 26.1 27.7 24.9 28.5 24.5 26.3Northeast 23.0 22.0 28.2 21.9 20.1 23.0
Central 27.2 22.3 22.8 31.8 29.1 26.6Southwest 32.2 34.6 39.3 35.2 36.8 35.6
Southcentral 28.9 24.9 25.2 32.4 33.8 29.0
Southeast 27.3 22.7 24.1 29.8 27.7 26.3STATE 25.7 24.9 26.3 27.4 24.9 25.8
1971 1970
All Hay
1969 1968 1967 5 Yr. Avg.
Northwest 1.55 1.56
(Tons)
1.43 1.31 1,45 1.46
Northcentral .98 1.16 1.08 1.11 .99 1.06
Northeast .96 .98 1.10 .85 .82 .94
Central 1.08 1.32 1.10 1.30 1.31 1.22Southwest 1.33 1.47 1.41 1.39 1.48 1.42Southcentral 1.29 1.31 1.20 1.29 1.42 1.30
Southeast 1.13 1.09 1.03 .95 1.08 1.06
STATE 1.12 1.20 1.13 1.12 1.13 1.14
Source; Montana Department of Agriculture, Montana Agricultural Statistics, Vols. 
Helena, Montana. 12-14.
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TABLE 11-18 
VALUE PER ACRE HARVESTED; WHEAT AND HAY
5-Year Average ('67-’71) 1973 (Estimated)
DifferenceWheat Hay Difference Wheat Hay
Northwest $47.67 $49.78 -$ 2.11 $98.58 $58.40 $40.18
Northcentral 33.37 37.47 - 4.10 69.70 42.40 27.30
Northeast 29.75 28.77 .98 60.95 37.60 23.35
Central 32.34 38.13 - 5.79 70.49 48.80 21.69
Southwest 44.69 39.97 4.72 94.34 56.80 37.54
Southcentral 34.51 45.54 - 11.03 76.85 52.00 24.85
Southeast 31.64 30.38 1.26 69.70 42.40 27.30
STATE 32.47 38.81 - 6.34 68.37 45.60 22.77
4 0
ternative, it must also increase the supply of roughage.
This can be done by increased irrigation, importing the hay 
from neighboring states or increasing the number of acres 
planted in hay by crop switching or through increased acre­
age allotments.
Some revenues may be lost. This is the case in 197 3 
when wheat prices are reaching all-time highs. However, as 
Table 11-18 points out, during the five-year period (1967- 
1971), the average value per acre on non-irrigated lands fa­
vored hay production by a margin of $6.34 (net of transporta­
tion costs). The most economical situation, if politically 
feasible, would be to increase acreage allotments and plant 
more acres in hay. This would provide sufficient roughage 
supplies to permit the feeding expansion.
In addition to showing an aggregate deficit in the 
state's usage of roughage. Table 11-13 shows that Montana has 
an excess of barley of 28,313,850 bushels. Assuming cattle
on feed consume 60 bushels (2,880 pounds), Montana could ex-
22pand cattle feeding by 471,897 head.
Montana does have many of the necessary inputs to in­
crease cattle feeding and, thus, it can expand its beef in­
dustry to include extended cattle slaughtering.
The necessary roughage needed for expansion of cattle
22Assuming, as above, an available supply of roughage, 
28,313,850 4-60 = 471,897 head.
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TABLE 11-19 
COMPARATIVE PRICES OF HAY AND WHEAT
Wheat (Hay = $40,00 per ton) Hay (Wheat = $2.60 per(per bushel) (per ton)
Northwest $1.57 $67.52
Northcentral 1.61 65.75
Northeast 1.63 64.84
Central 1.83 57.78
Southwest 1.60 66.44
Southcentral 1.79 59.12
Southeast 1.61 65.75
STATE 1.77 59.97
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2 1feeding by 471,897 head would be 479,174 tons or less than 
12 per cent of Montana’s five-year average level of produc­
tion of roughages. Assuming the state yield for non-irriga- 
ted lands in Table 11-17, this would require only 420,329 
acres. Considerably less would be required if the more fer­
tile lands in the northwest or southcentral crop-reporting 
districts were used to grow the needed hay.
Long Run Expansion of Cattle Feeding
As noted in the previous section, Montana has the oppor­
tunity to expand its feeding capacity by more than 470,000 
head. What about expansion in the future? Is there a long 
run opportunity for Montana to expand cattle feeding?
The largest restraining factor which limits growth of 
Montana's beef industry, as previously discussed, is a source 
of roughage for the feeding rations. In the short run, this 
shortage can probably be met by importing it from bordering 
states. It should not be done on a continual basis if Mon­
tana plans to expand its beef industry over the long run.
These states may increase their feeding, drought might strike 
and drive up prices. This might create an economic disaster 
in the state if Montana remains dependent upon these states 
for its supplies of roughages. Long run expansion of the beef
^^471,897 X 0.8 tons required = 377,518 tons plus 
a deficit of 101,656 tons equals 479,174 tons.
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industry can only be possible with a concomitant expansion 
of feed production. Montana can meet this necessary increase 
in feed production in numerous ways.
First, it can develop its three main river basins (the 
Missouri, Yellowstone and the Clark's Fork of the Columbia) 
to a fuller extent. Irrigation systems would then be made 
more available to Montana's croplands, increasing yields, 
hence helping to reduce the roughage shortage. Perhaps this 
can better be implemented after completion of the long range 
study by the W at e r Resources Division of the Montana Depart­
ment of Natural Resources and Conservation. This study is 
designed "...to promote the conservation, development and 
beneficial use of the state's water resources to secure max­
imum economic and social prosperity..." and to help "...coor­
dinate development and use of the water resources of the 
state so as to effect full utilization, conservation, and 
protection of its water resources.
Secondly, the state could expand the usage of its land.
It could reduce the conserving base acreage from its present
2 540 per cent level. Senate Joint Resolution No. 9, passed
24A Comprehensive And Related Land Resources Plan For The State Of Montana, "Progress Report: January 1, 1971 to
December 31, 1972,'* Water Resources Division, Department of 
Natural Resources And Conservation, Helena, Montana, December,1972, p. 1.
25Senate Joint Resolution No. Bollinger & Nees, 
Forty-Third Legislative Assembly, Helena, Montana, January,1973.
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by the 1973, Forty-Third Montana Legislative Assembly, esti­
mates that if Montana's conserving base acreage were reduced 
to 2,893,774 acres, 2,892,501 acres could be freed for pro­
duction of feed grains. From Table 11-14, if even one-half 
of this acreage were planted in hay, more than 1.5 million 
tons of hay could be produced, assuming 1971 yields on non­
irrigated lands. This is more than enough to meet Montana's 
short run maximum expansion possibilities. As indicated pre­
viously, only 420,329 acres, planted in hay would be needed to 
meet the state's expansionary needs.
For any serious thought of extended growth for Montana's 
beef industry, however, the state must engage in a well- 
planned, properly balanced program incorporating all methods 
of expansion— irrigation, cropland expansion and technologi­
cal advance.
Montana does have the short run possibility for expan­
sion assuming a supply of roughage can be obtained. Its long 
run expansion possibilities will be limited by feed supplies, 
feeder cattle supplies and growth in demand for its final pro­
duct. Long run expansion of feed has been discussed; let us 
now turn to expansion of feeder cattle supplies.
Increased supplies of feeder cattle must be made avail­
able to cattle feeders if long run expansion is to occur.
The most logical source of supply is from the state's own 
herd. However, since expansion of the state's calf crop re­
quires at least three years time (most heifers are not bred
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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until they are two years old) adequate time must be given to 
cattlemen to insure the availability of increased supplies of 
feeder cattle to be fed, slaughtered and shipped to final 
markets.
This expansion of feeder cattle can be achieved by two 
methods. First, by improving their breeding techniques, 
cattlemen can raise their calving rates and increase output. 
Cattle growers should not be satisfied with calving rates less 
than 90 per cent and they should continually strive for calv­
ing rates of 95 per cent and higher. Cattlemen should be 
continually alert for "shy cows". If spotted, they can be 
separated from the herd and left in fenced areas with a bull. 
Only by alert management, can increases be attained. In the 
near future, when economic processes are developed, the wise 
cattleman will be certain to carefully consider techniques to 
bring about estrus synchronization and use of artificial in­
semination. This will help him to establish a uniform calving 
date, ensure uniform marketing weights and reduce penalties 
for cattle not achieving proper weights specified by contract.
A second method of increasing the number of cattle 
available for feeding is to increase the size of the brood 
herd. By doing so, even at the present level of calving, the 
calf crop will increase.
The extension of the beef industry should incorporate 
both of the above types of expansion, but it cannot grow 
without the necessary feed requirements. So again, the im-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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portance of expanding crop production simultaneously with 
beef production cannot be overly stressed.
POTENTIAL DEMAND FOR MONTANA FINISHED BEEF
Americans are meat eaters 1 The United States is rela­
tively abundant in lands which lend themselves to the pro­
duction of the necessary inputs to produce the meats that the 
American public finds on its table. Demand for beef has 
increased almost without fail since World War II, both in 
total and per-capita consumption. Total beef consumption is
projected to increase by about one-third between 1968 and 
2 61980. Western per-capita consumption of beef is above the
27national level by about 10 per cent. Since demographic 
statistics show the largest percentage growth in population 
to be in the West, the demand outlook for the beef industry 
remains optimistic in its forecast.
Finished Beef Production Requirements
The requirements for increased feeding were discussed 
in a previous section of this chapter. Let us keep them in 
mind, for as the industry becomes more comprehensive, includ­
ing slaughtering, packing and marketing, all facets of the 
industry become crucial to its economic well-being and sur-
Gustafson and Van Arsdall, 0£. cit., p. 3.
^^Correspondence with Herbert Daniels, Agricultural 
Statistician in Charge, Montana Department of Agriculture.
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vival. Expansion of the beef industry cannot go beyond the 
productive capabilities of the most scarce of the inputs. 
States must carefully examine the economic potential of all 
aspects of the production process from land and feed through 
suspended beef and market outlets. As domestic population 
increases, one or more of these areas may become a con­
straint, limiting the state's productive capabilities. When 
a state finds itself in a position such that a productivity 
constraint occurs, making it impossible to meet the demand of 
its people for finished beef, these states must look to other 
states to supply sufficient meat to satisfy the excess demand,
An investigation of Western and Midwestern states re­
ceiving most of Montana's cattle shipments was conducted. 
Examination of the productive capabilities and consumer de­
mand for beef projected into 1975, reveals that certain 
states lack one or more of the necessary resources of produc­
tion to provide sufficient beef to meet the projected de­
mands of their state. It is to these states that Montana 
must look in order to determine potential non-Montana markets 
for its finished beef.
The Model
The purpose of the model is to indicate those areas to 
which Montana should look to find markets for its finished 
beef. Its purpose, also, is to find estimates of projected 
excess demand for 197 5. It considers both supply and demand
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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aspects of the problem.
Supply Considerations of Beef Production
The model considers total cattle slaughter and regresses 
it on time to generate a prediction equation for the domes­
tic supply of finished beef. It considers slaughter of all 
cattle (rather than only fed cattle slaughtered) because to­
tal cattle slaughter gives a better representation of the 
total supply of meat available for consumption. People eat 
more than feedlot-finished meat when supplies become short.
In the search for potential non-Montana markets for fin-
2 8ished beef, selected states were examined. Examination of
Table 11-20 shows that over 90 per cent of Montana's calf
29shipments have gone to only nine states. Over 65 per cent 
of these shipments went to midwestern cattle-producing areas. 
These states were considered as primary targets, since by 
stopping the supply of feeder cattle, their supplies would be 
reduced and Montana could, perhaps, infiltrate some of their 
markets. States near to Montana and states known or thought 
to be "excess-demand" areas were also considered in the model.
28The selected states are Idaho, North Dakota, South 
Dakota, Wyoming, California, Oregon, Washington, Arizona, Cbl- 
orado, Nevada, New Mexico, Utah, Illinois, Iowa, Kansas, Min­
nesota and Nebraska.
^^The pattern is similar in all categories of cattle 
shipments out-of-state during the study period from 1964 to 
1971 but also in earlier years.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 11-20
3(/)'C/)o'
3
PER CENT OF CALVES SHIPPED OUT OF MONTANA TO SELECTED STATES
O
3
CDQ
(1964-1969)
O
MIDWEST 1969 1963 1967 1966 1965 1964
3"
i Illinois 9.1 9.3 8.2 8.4 10.2 13.8
O Iowa 34.1 36.1 34.6 32.8 29.6 33.3
"n Minnesota 11.0 11.0 12.7 12.5 12.0 13.53-
3" Nebraska 12.7 11.4 15.1 13.0 14.8 11.1
CD
O
Total 66.9 67.8 70.6 66.7 66.6 71.7■D
O
Q.C BORDER STATESao
3 Idaho 3.6 4.0 3.2 2.9 3.7 2.9■D North Dakota 3.2 3.7 3.3 3.4 2.7 3.3
O
3 ; South Dakota 8.9 9.9 8.3 9.4 6.5 6.3CT1—H
CD Wyoming 7.4 6.9 7.4 8.0 10.0 9.7
Q.
(—H Total 23.1 24.5 22,2 23.7 22.9 22.2
3 "0
■Q
OTHER
CD3 Colorado 1.3 1.1 0.9 1.0 2.4 1.4C/)C/)o' Other 8.7 6.6 6.3 8.6 8.1 4,7
Calves Shipped
out of Montana 568,104 589,257 490,093 504,439 435,941 405,1;
Source : Montana Agricultural Statistics, Vols. XIII, XII, XI, Helena, Montana.
VO
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Slaughter statistics were examined for the selected 
states. Total cattle and calf slaughter, between 1964 and 
1971 is presented in Table 11-21. The table indicates some 
interesting items. For example, some states (Idaho, Arizona, 
Colorado, New Mexico, Kansas and Nebraska) have been increas­
ing their slaughter over the study period between 1964 and 
1971. These states supply a large portion of the excess de­
mand for beef and can be considered among Montana's primary 
competitors for markets. The table also shows that some 
states (South Dakota, Wyoming, California, Nevada, Utah, 
Illinois and Minnesota) have increased production only in 
some years and, in fact, even decreased the number of cattle 
slaughtered during the period.
Table 11-22 shows the liveweight slaughter-weight of all 
cattle and calves slaughtered and the Carcass Yield Conversion 
Factor for both cattle and calves. It might be noted that 
certain information is hidden within the tables. For example, 
consider Arizona between 1970 and 1971. Beef production drop­
ped 175,000 pounds. This is explained in part by the fact 
that cattle slaughter dropped 241,000 pounds and calf slaugh­
ter increased 66,000 pounds for a difference of 175,000 
pounds. Hidden in the tables is the fact that Arizona fed 
its cattle to lighter weights in 1971 than in 1970. Examina­
tion of Table 11-21 shows that total slaughter increased by
12.1 thousand head. Since this increase in slaughter cannot 
be explained by the 66,000 pound increase in calf slaughter.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 1 1 -2 1
CALVES AND CATTLE SLAUGHTERED; SELECTED STATES (1964-71)
(in thousands)
STATE 1964 1965 1966^ 1967 1968 1969 1970 1971
MONTANA 162.6 221.4 244.5 244.8 191.8 198.4 209.5 208.2
BORDER STATES
Idaho
North Dakota 
South Dakota 
Wyoming
265.9
154.2
560.6
27.0
286.7
157.5
575.1
24.9
312.7
157.8 
615.2
29.3
335.4
183.7
729.8 
31.0
357.7
196.7
724.8 
33.7
386.7
183.6
681.6 
26.5
385.3 
196.0
668.3 
31.3
406.3
199.9
506.2
20.5
PACIFIC
California
Oregon
Washington
3,305.3
295.2
557.8
3,391.0
358.9
589.9
3,458.0
348.6
588.1
3,337.2
335.4
582.9
3,174.4
363.8
620.0
3,171.0
383.1
601.0
3,037.7
348.8
554.4
3,006.5
340.2
608.5
SOUTHWEST
Arizona
Colorado
Nevada
New Mexico
Utah
233.9 
1,326.6
25.6
186.8
287.9
247.0
1,433.6
28.0
238.6
300.4
248.7 
1,543.3
29.6
281.4
327.8
250.7 
1,560.6
29.5
289.5
276.8
423.0
1,575.7
29.0
316.2
282.5
503.1 
1,716.5
25.4
333.3
278.2
510.9
1,977.0
25.6
341.3
261.7
523.0
2,311.7
20.9
353.5
272.9
MIDWEST
Illinois
Iowa
Kansas
Minnesota
Nebraska
1.803.3 
4,007.1
1.474.3
1.926.3 
2,813.9
1.917.5
4.417.5 
1,515.8
1.837.3
2.892.3
1,867.9
4.377.5
1.625.5 
1,907.4 
3,451.7
1.759.3 
4,535.5
1.624.4
2.100.4 
3,561.7
1,609.4
4,899.9
1,508.2
2,140.0
3,854.8
1.608.7
4.391.7 
1,664.6 
1,966.0 
4,167.9
1,530.2
4.529.8 
2,037.7 
1,666.1
4.343.9
1.527.6
4.485.7
2.341.7 
1,592.3 
4,132.2
uiH
Data for 1966 and following years is not strictly comparable to previous years due to a 
change in definition to include custom slaughtering in plants for farmers as part of commercial 
slaughter.
Source; Crop Reporting Board, Statistical Reporting Service, U.S.D.A. 
Washington, D.C., December, 1971, 1969, 1967, 1965.
Livestock Slaughter,
52
it clearly indicates that Arizona was feeding its feeder 
cattle to lower slaughter weights. This is to be expected. 
Nearly 70 per cent of Arizona's cattle feeding is centered 
around one county. As feed supplies become short, costs in­
crease, making expansion of cattle feeding difficult without 
carefully considered integration of the entire beef industry. 
This is known to be the case in A r i z o n a ; i t  is probably the 
case elsewhere. In states such as California, where increas­
ing demands are being made for land, necessary agricultural 
resources will be taken out of production, further increasing 
their excess demand for finished beef.
The Carcass Yield Conversion Factor in Table 11-22 was 
estimated as the ratio of total annual commercial beef pro­
duction to total beef animals slaughtered (dressed weight to 
liveweight basis). It was estimated annually for both cattle 
and calf slaughter. It was necessary in determining yearly 
estimates of total beef and veal production available in the 
specific state under consideration.
Table 11-2 3 presents annual estimates of beef and veal 
production between 1964 and 1971. The estimates are derived 
from Table 11-2 2 by multiplying the liveweights by the Car- 
cas Yield Conversion Factor for both cattle and calves. The
Engineering-Science, Inc., A Study to Investigate 
the Feasibility of Expanding and Diversification of Integra­
ted Cattle Feeding and Beef Production on the Gila River In- 
dian Reservation Near Phoenix, Arizona, Arcadia, California, July,"1967. -------
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 11-22
LIVE-WEIGHT (THOUSANDS OF POUNDS) OF ALL
CATTLE AND CALVES SLAUGHTERED FOR SELECTED STATES (1964-1971)
STATE 1964 1965 1966^ 1967 1968 1969 1970 1971
MÔNTANA 164,606 224,016 247,582 246,653 194,427 200,847 215,371 213,976
;o BORDER STATES
ci- Idaho 272,621 290,796 319,499 345,408 368,423 402,466 407,947 433,5103 North Dakota 164,210 163,766 164,419 194,979 210,823 197,428 212,562 215,3009 South Dakota 609,965 614,276 654,234 778,754 765,009 714,557 708,138 540,982
g Wyoming 26,765 24,707 29,508 31,506 33,319 26,124 31,042 20,522
^ PACIFIC
3 California 3,137,342 3,149,575 3,289,962 3,238,279 3,100,589 3,103,891 3,005,447 2,975,481
w Oregon 282,236 337,107 329,466 323,282 353,030 377,965 351,303 345,301
1 Washington 563,205 583,111 594,211 590,655 629,558 613,798 581,720 643,677
§. SOUTHWEST
8 Arizona 206,749 222,515 231,482 237,616 419,308 499,391 512,908 512,733
5 Colorado 1,379,609 1,455,138 1,603,163 1,625,704 1,635,000 1,803,835 2,109,002 2,402,412
= Nevada 24,858 26,578 28,397 28,080 27,471 24,238 24,382 20,259
3 New Mexico 178,008 225,957 270.025 277,921 304,622 324,160 340,410 336,573
i Utah 291,571 299,173 327,656 273,397 279,262 280,057 270,183 281,084
2- MIDWEST
I  llTirioTs 1,576,088 1,616,5391,622,629 1,544,852 1,454,781 1,478,329 1,414,317 1,456,892
^ Iowa 3,971,819 4,222,349 4,320,513 4,519,899 4,836,827 4,324,333 4,648,867 4,548,435
5. Kansas 1,468,629 1,493,864 1,641,822 1,678,030 1,545,474 1,701,842 2,159,524 2,465,159
■g Minnesota 1,860,136 1,731,169 1,860,689 2,053,426 2,147,056 2,004,088 1,803,571 1,734,8773 Nebraska 2,978,389 2,967,055 3,593,631 3,774,523 4,036,240 4,346,401 4,652,584 4,740,590
CARCASS YIELD CONVERSION FACTOR (PERCENT)
Cattle 5773 5577" 5772 57.9 58.2 58.5 59.2 59.3
Calves 55.8 55.5 55.2 55.3 55.7 55.8 56.1 56,2
^See foonote 1, Table 11-21.
Source; Livestock Slaughter, Crop Reporting Board, Statistical Reporting Service, U.S.D.A. 
December 1965, 1966, 1967, 1969 and 1971.
oiw
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total of the two gives an annual estimate of the domestic sup­
ply of beef available within the state.
Demand Considerations of the Beef Industry
Demand for beef has been rising. Annual per-capita con­
sumption of beef, nationally, has increased from 99.7 pounds 
in 1964 to 115 pounds in 1972. It is expected to continue to 
rise. Projected per-capita consumption for 1975, including
2.1 pounds of veal, is 122.1 pounds. Consumption in the west­
ern states is estimated at 10 per cent above the national av­
erage or about 134.1 pounds of beef and veal. Table 11-2 4 
shows annual per-capita beef consumption for the United 
States and the western region for the 1964-1971 period. Veal 
consumption given, is added into beef consumption estimates 
to give a total beef consumption estimate through 1975.
While per-capita consumption of all beef has been rising, 
note that consumers' tastes have changed away from consump­
tion of veal. This may be fortunate for the consumer since 
it will allow more calves to be fed. This will help to main­
tain meat supplies and keep prices lower than they might be 
otherwise.
Table 11-25 provides estimates of population for the 
selected Western and Midwestern states for the study period 
1964-1971 and projections to 1975. The 1975 projected popu­
lation estimate is the lowest estimation of population pub­
lished by the Bureau of the Census— Series II-D. It allows
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 11-23
8
ci'
BEEF AND VEAL PRODUCTION ESTIMATES: SELECTED STATES (1964-1971)
(Thousands of Pounds)
1964 1965 1966 1967 1968 1969
T T 7 T 2 9 7 3
1970Î2T745?Tr 1971126,58675MONTANA 127,101.2141,603.1142,799.6113,145.9117,489.9
3.
3 "
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BORDER STATES
Idaho 156,472.7 164,874.4 182,742.9 199,981.3 214,412.2 235,435.8
North Dakota 94,254.8 92,854.0 94,045.2 112,889.6 122,695.9 115,493.3
South Dakota 350,136.6 348,294.1 374,199.5 450,895.8 445,232.7 418,014.8
Wyoming 15,360.8 14,006.7 16,876.3 18,239.3 19,390.9 15,281.5
241,497.2
125,835.8
419,214.0
18,375.9
257.062.6
127.671.7
320.799.8 
12,168.6
PACIFIC
California 1,799,539.0 1,784,704.2 1,880,137.4 1,872,918.9 1,802,437.6 1,813,591.5 1,777,154.8 (1,762,809.6)
Oregon 
Washington
SOUTHWEST
Arizona
Colorado
Nevada
New Mexico
Utah
MIDWEST
Illinois
Iowa
Kansas
Minnesota
Nebraska
161.875.5
323.160.6
118.625.4
791.863.5 
14,254.3
102,170.8
167,320.4
191.038.9 
330,521.3
126,122.6
825.043.9 
15,060.7
128,111.8
169,602.6
188,298.1
339,748.8
132,355.7
916.981.3 
16,225.7
154,444.1
187.378.4
187,023.2
341,831.9
137,513.6
941,254.1
16,235.2
160,899.8
158,244.0
205,323.5
366,242.8
220,986.3
358,948.6
207,879.9
344,273.4
204,665.0
381,603.8
243,982.6 292,096.8 302,604.4 304,011.5
951,522.1 1,055,222.0 1,248,508.4 1,424,623.2
15,970.9 14,162.6 14,418.1 11,999.0
177,279.0 189,633.6 201,522.7 199,587.8
162,481.4 163,789.1 159,909.0 166,644.6
903,781.0 915,784.7 927,000.9 893,348.0 845,848.6 863,872.4 836,209.1 863,190.4
2.278.788.1 2,393,235.3 2,470,289.2 2,615,755.3 2,813,818.1 2,528,619.9 2,751,095.2 2,698,444.8
842,630.8 846,849.5 938,999.8 971,503.3 899,423,5 995,572.5 1,278,430.1 1,461,830.2
1.067.015.2 981,063.6 1,063,618.6 1,188,060.5 1,248,909.4 1,171,902.2 1,067,648.8 1,028,735.3
1,709,509.1 1,682,244.9 2,055,472.8 2,185,341.9 2,349,018.0 2,542,555.8 2,754,261.7 2,811,122.8
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TABLE 11-24
ANNUAL PER CAPITA BEEF CONSUMPTION: UNITED STATES AND THE WEST^
(1964-1975)
1964 1965 1966 1967 1968 1969 1970 1971. ...1975
Beef U.S. 99.7 99.5 104.0 105.9 109.7 110.8 113.7 113.6 120.0
Beef West 109.7 109.5 114.4 116.5 120.7 121.9 125.1 125.0 132.0
Veal 5.2 5.2 4.5 3.8 3.6 3.3 2.9 2.7 2.1
U.S. Total2 104.9 104.7 108.5 109.7 113.3 114.1 116.6 116.3 122.1
West Total^ 114.9 114.7 118.9 120.3 124.3 125.2 128.0 127.7 134.1
U1(j\
^Western consumption estimated as 10% in excess of U.S. average.
^Beef consumption at National level plus veal consumption.
^Beef consumption at Western level plus veal consumption.
Source: U.S. Department of Commerce, Bureau of the Census, Statistical Abstract of the
United States 1971, Washington D. C.
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for convergence of gross migration rates of 1955-1960 
through 1975 and the fertility of all women (i.e. the aver­
age number of children per 1,000 women) gradually, to move 
toward 2,450. Examination of the table reveals that only 
three states. South Dakota, Iowa and Nebraska, actually lose 
population. The remaining fifteen states, however, show an 
increase in population. This population increase, given the 
projected rise in per-capita consumption of beef, indicates 
a significant rise in the demand for finished beef.
Table 11-26 provides estimates of beef and veal consump­
tion for the study area through 1975. The estimates were ob­
tained by multiplying population by annual per-capita con­
sumption, using the calculated western consumption for West­
ern states and the national average for Midwestern states.
Potential Non-Montana Markets
In order to predict 1975 production, the method of or­
dinary least squares was chosen. Consumption of beef was 
subtracted from production of beef in the study area, indi­
cating a shortage or a surplus of finished beef in that 
state. Table 11-27 shows the excess or deficit of meat pro­
duction over meat consumption for the study period.
Table 11-28 shows estimated production of beef for 1975 
and the percentage of variation explained by the selected 
variable (R-squared). The variables tested were not signif­
icant at the 90 per cent level. However, since the object
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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POPULATION ESTIMATES, SELECTED STATES:
(thousands)
1964-1975
8
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1964 1965 1966 1967 1968 1969 1970 1971. ...1975MONTANA 706 706 707 701 700 694 697 7oâ 740
BORDER STATESIdaho 680 686 689 688 695 707 717 732 735North Dakota 649 649 647 626 621 621 618 625 661South Dakota 701 691 683 671 669 668 666 670 685Wyoming 339 332 323 322 324 329 334 340 343
PACIFICCalifornia 18,151 18,585 18,858 19,176 19,394 19,711 19,994 20,223 22,913
Oregon 1,888 1,937 1,969 1,979 2,004 2,062 2,102 2,158 2,152Washington 2,961 2,967 3,057 3,174 3,270 3,343 3,414 3,449 3,197
SOUTHWESTArizona 1,556 1,584 1,614 1,646 1,682 1,737 1,792 1,849 2,010Colorado 1,970 1,985 2,007 2,053 2,120 2,166 2,225 2,283 2,241Nevada 426 444 446 449 464 480 493 507 594
New Mexico 1,006 1,012 1,007 1,000 995 1,011 1,018 1,030 1,164Utah 978 991 1,009 1,019 1,029 1,047 1,069 1,099 1,157
MIDWEST
Illinois 10,552 10,656 10,792 10,895 10,995 11,039 11,137 11,196 11,435Iowa 2,766 2,767 2,764 2,767 2,803 2,805 2,830 2,852 2,736Kansas 2,231 2,244 2,264 2,272 2,216 2,236 2,248 2,258 2,327Minnesota 3,539 3,568 3,588 5,636 3,703 3,758 3,822 3,881 3,774Nebraska 1,473 1,460 1,443 1,442 1,467 1,474 1,490 1,512 1,493
cn
00
Series II-D Census estimate; allows for convergence of gross migration rates of 1955-60 through '75 and fertility of all women (i.e., avg. no. children per 1000 women) moves gradually toward 2,450.
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ESTIMATED BEEF AND VEAL CONSUMPTION THROUGH 197 5"' 
(thousand pounds)
3 "
CD 1964
.
1965 1966 1967 1968 1969 1970 1971 1975
8
" O
MONTANA 80,978 84,06T 84,330 87,010 8^889 89,2l6 90,412 99,234
( O '
3 "
BORDER STATES 
Idaho 78,132 78,684 81,922 82,766 86,389 88,516 91,776 93,476 98,564
1 North Dakota 68,080 67,950 70,200 68,672 70,359 70,856 72,059 72,688 80,708
CD South Dakota 73,535 72,348 74,106 73,609 75,798 76,219 77,656 77,921 83,639
"n Wyoming 38,951 38,080 38,405 38,737 40,273 41,191 42,752 43,418 45,996
3 -
3 "
CD
PACIFIC
California 2,085,550 2,131,700 2,242,216 2,306,873 2,410,674 2,467,817 2,559,232 2,582,477 3,072,633
CD■D Oregon 216,931 222,174 234,114 238,074 249,097 258,162 269,056 275,577 288,717
O
Q .C Washington 340,219 340,315 363,477 381,832 406,461 418,544 436,992 440,437 448,718ao
3
■D
SOUTHWEST
Arizona 178,784 181,685 191,905 198,014 209,073 217,472 229,376 236,117 269,541
O Colorado 226,353 227,680 238,632 246,976 255,188 271,183 284,800 291,539 300,518
CT Nevada 48,947 50,927 53,029 54,015 57,675 60,096 63,104 64,744 79,655
O New Mexico 115,589 116,076 119,732 120,300 123,679 126,577 130,304 131,531 156,092
$ 
1—H
Utah 112,372 113,668 119,970 122,586 127,905 131,084 136,832 140,342 155,154
3 "
O
■ O
MIDWEST
Illinois 1,106,905 1,115,683 1,170,932 1,195,182 1,245,734 1,259,550 1,298,574 1,302,095 1,396,214I Iowa 290,153 289,705 299,894 303,540 317,580 320,051 329,978 331,688 334,066
w ' Kansas 223,542 234,947 245,644 249,238 251,073 255,128 262,117 262,605 284,127
5' Minnesota 371,241 373,570 389,298 397,772 419,550 428,788 445,645 451,360 460,805
Nebraska 154,418 152,862 156.566 158,187 166,211 168,183 173,734 175,846 182,295
^Beef consumption in west is 110% of National avetcge.
^Population estimate allows for a convergence of gross migration rates of 1955-60 through 
1975 and that fertility of all women (i.e., average number of children per 1,000 women) gradually 
declines towards 2450. See: Statistical Abstract of the United States 1970, p. 13, Series II-D,
60
was to predict and not to explain the production, insignifi­
cant variables do not seriously impair the validity of the 
predictions. South Dakota and Minnesota were not estimated 
because they were known to be surplus producing areas and 
because they showed little linear correlation to the vari­
ables chosen.
Table 11-29 summarizes the production between 1964 and 
1975. Table 11-30 shows projected deficits of seven states 
which might serve as potential markets for Montana fed-and- 
processed beef in the year 1975. Figure II-l shows the geo­
graphic distributions of these states.
Note that well over two billion pounds of beef will be 
demanded by domestic populations which cannot be supplied 
locally and must be brought in from other, surplus-producing 
states. This is equivalent to 3,441,597 head of cattle or 
more than Montana*s entire cattle herd of 3,165,000 head.
Additionally, it should be added that the above estimate 
of excess demand, potentially available to Montana cattle 
producers, is probably low. It does not consider transitory 
consumption. The West, being relatively sparse in population 
serves as a recreational area for states to the east. This 
transitory consumption will increase the excess demand poten­
tially available to Montana,
AVAILABILITY OF FINANCIAL CAPITAL
Determining the availability of financial capital is
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 11-27
EXCESS (DEFICIT) OF MEAT PRODUCTION OVER CONSUMPTION 1964-1971
(thousand pounds)
1964 1965 1966 1967 1968 1969 1970 1971 1975
CO
3" MONTANA 13,010 46,032 57,541 S9,T?0 26,136 30,601 51,035 36,4)5 ------ i
i
3
CD
BORDER STATES 
Idaho 78,341 86,190 100,821 117,215 128,023 146,920 149,721 163,587 200,474
"n North Dakota 26,175 24,904 23,845 44,218 52,337 44,637 53,777 54,984 72,240
c3. South Dakota 276,602 275,946 300,094 377,287 369,435 341,796 341,558 242,879
3"
CD Wyoming (23,590) (24,073) (21,529) (20,498) (20,882) (25,909) (24,376) (31,251) (28,796)
CD■DOQ.
PACIFIC
California (286,011) (346,996) (362,079) (433,954) (608,236) (654,225) (782,077) (819,667) (1,158,239)
a Oregon (55,055) (31,135) (45,816) (51,051) (43,773) (55,176) (61,176) (70,912) (55,250)O
3
Washington (17,058) (9,794) (23,728) (40,000) (40,218) (59,595) (92,719) (58,833) (115,499)
"Oo
3"o;
SOUTHWEST
Arizona (60,159) (55,562) (59,549) (60,500) 34,910 74,625 73,228 67,895 184,571
o Colorado 565,511 597,364 678,349 694,278 696,364 784,039 963,708 1,133,084 1,341,332
$ Nevada (34,693) (35,866) (36,803) (37,780) (41,704) (45,933) (48,686) (52,745) (61,899)1—H
3" New Mexico (13,418) 12,036 34,712 40,600 53,600 63,057 71,219 68,057 112,661O Utah 54,948 55,935 67,409 35,658 34,576 32,705 23,077 26,303 (638)
"8
3(/)
MIDWEST
Illinois (203,124) (199,898) (243,931) (301,834) (399,885) (395,678) (462,365) (438,905) (644,637)(/)o' Iowa 1,988,635 2,103,530 2,170,395 2,312,215 2,496,238 2,208,563 2,421,117 2,366,757 2,690,034
3 Kansas 619,089 611,903 693,356 722,265 648,351 740,455 1,016,313 1,199,225 1,333,663
Minnesota 695,774 607,494 674,321 790,289 829,359 743,114 622,004 577,375
Nebraska 1,554,991 1,529,383 1,898,907 2,027,155 2,182,807 2,374,373 2,580,528 2,635,277 3,391,067
H
^Not estimated
TABLE 11-28 
1975 PRODUCTION ESTIMATES
PRODUCTION____________ R^
MONTANA  *  *
BORDER STATES
Idaho 319,038^ .99
North Dakota 152,948^ .83
South Dakota  *  *
Wyoming 17,200^ .53
PACIFIC STATES
California 1,914,394^ .96
Oregon 233,467^ .68
Washington 333,219^ .73
SOUTHWESTERN STATES
Arizona 454,112^ .86
Colorado 1,641,850^ .86
Nevada 17,756^ .94
New Mexico 268,753^ .93
Utah 154,5161 .69
MIDWESTERN STATES
Illinois 751,577! .91
lowa 3,024,100^ .59
Kansas 1,617,790^ .70
Minnesota    *  *
Nebraska 3,573,362^ .97
* unestimated
Icalculated deficit by linear regression, subtracted 
it from consumption to estimate production.
2Production was calculated by linear regression.
3Deficit was regressed on population, and was sub­
tracted from consumption to estimate production.
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beyond the scope of this paper. Capital is available from 
numerous sources. If the integrated beef industry ultimate­
ly proves to be economically feasible, capital will be avail­
able, assuming adequate capital mobility. Places where the 
prospective operator might begin to look for financial cap­
ital are in banks, production credit associations, although 
their primary interest is in short term financing, the Small 
Business Administration and, in particular, local insurance 
companies. Another source of funds, although the value added 
accruing to Montana will be smaller, would be out-of-state 
institutions.
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TABLE 11-30
PROJECTED BEEF DEFICIT (1975) 
SELECTED STATES
STATE
California
Illinois
Washington
Nevada
Oregon
Wyoming
Utah
Total
DEFICIT 
(Thousands of Pounds) 
1,158,239 
644,637 
115,499 
61,899 
55,250 
28,796
______ 63£
2,064,958 or 
3,441,597 HEAD
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CHAPTER III
THE PRODUCTION PROCESS: FEED, FEEDING, SLAUGHTER
AND INVESTMENT COSTS OF THE INTEGRATED BEEF INDUSTRY
PRODUCING THE FEED FOR THE CATTLE
The principle grain used for cattle feeding in Montana 
is barley. The state has shown an abundant excess supply of 
this crop. It has sufficient annual production to feed ap­
proximately 472,000 head of cattle in addition to the inven­
tory of livestock presently existing in the state. This has
t
already been demonstrated. However, should the need arise, 
sufficient wheat supplies do exist in the state to provide 
additional supplies of feed. Table III-l shows the annual 
and five-year (1967-1971) average wheat production for the 
seven crop-reporting districts and the state as a whole. 
Considerable amounts of wheat are produced within the state, 
mostly lying in the northcentral and northeastern districts.
Studies^ have been conducted which consider the possi­
bility of substituting wheat into feeding rations. From 
these studies, it can be determined that if barley is sel­
ling at $1.25 per bushel, the cattle feeder can afford to pay
See M. E. Seale's "How Much to Pay for Feed Grains," Animal Science, December, 1965, Department of Animal Science, 
University of Manitoba, Canada or Brelsford and Associates' 
Producing Meat in Valley County and Eastern Montana, Bozeman, 
Montana, June, 1972 for a bibliography.
67
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TABLE III-l
FIVE YEAR ANNUAL PRODUCTION AND AVERAGE PRODUCTION OF ALL WHEAT 
FOR CROP REPORTING DISTRICTS AND STATE (1967-1971)
1971 1970 1969 1968 1967 5 Year Avg.
(thousands of bushels)
Northwest 1,886 1,632 1,951 2,332 2,530 2,066
Northcentral 47,779 35,956 35,680 55,242 47,680 44,467
Northeast 34,034 26,653 35,858 31,592 31,152 31,858
Central 12,383 8,137 9,003 16,232 15,376 12,226
Southwest 2,808 2,561 3,059 3,229 3,652 3,062
Southcentral 6,868 5,521 5,949 9,633 11,335 7,861
Southeast 6,254 4,708 5,294 7,609 7,413 6,256
STATE 112,011 85,167 96,794 125,869 119,136 107,795
Source; Montana Agricultural Statistics, Vols. 12-14, Helena, Montana.
Ch00
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up to $1.8 3 per bushel for wheat if it is to be used as a 
source of protein and up to $1.77 per bushel if it is needed 
only to supply energy. This is shown in Table III-2.
The principle roughage used in cattle feeding in Montana 
is hay. As previously pointed out, the state is facing a 
chronic shortage of roughage but given a sufficient demand to 
turn hay into a cash crop, an adequate supply would probably 
be produced.
In order for the feed to do any good, it must be con­
sumed by the cattle. Rather than directly feeding it to the 
cattle, feedlot operators have we11-learned the fact that 
cattle make quicker, more efficient weight gains if the feed 
has been processed.
The Feed Processing Plant
The feed processing plant is an integral factor in the 
production process. Decisions which face the feed producer 
are what type of feed processing plant he should operate and 
whether he should produce pelleted feed or mash feed.
Whether the feed processing plant is located on the feedlot 
or is a separate operation, owned by an independent operator, 
will not affect the analysis. That is a decision to be made 
in view of all the necessary facts and is discussed in a la­
ter section.
In producing the feed, the decision must be made as to 
which type of production operation to use. There are two
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE III-2
VALUE (CENTS PER BUSHEL) OF OATS, WHEAT AND CORN 
COMPARED TO SPECIFIED BARLEY PRICES IN BEEF CATTLE 
FEEDING^ (SOYBEAN MEAL PRICED AT $100 AND $90 PER TON)
Value of Oats^ Value of Wheat^ Value of Corn^
Price of Per Bushel Per Bushel Per BushelBarley A B A B A B(other) T i  25%) (protein) (energy) (protein) (SBM=$90) (enen
70 47 48 109 99 69 (72) 93
75 50 52 115 106 76 (80) 99
80 53 55 122 113 84 (87) 106
85 57 59 129 121 91 (94) 113
90 60 63 136 128 98 (102) 119
95 63 67 143 135 106 (110) 126
100 66 71 149 142 113 (117) 132
105 70 74 156 14 9 121 (124) 139
110 73 78 163 156 128 (132) 146
115 76 81 172 163 136 (140) 152
120 80 85 176 170 14 3 (147) 159
125 83 89 183 177 151 (154) 165
130 86 92 190 185 158 (162) 172
135 89 96 196 192 166 (170) 179
140 93 100 203 199 173 (177) 185
145 96 104 210 206 181 (184) 192
^The comparative values of oats and wheat are not materially affected
by a price range of $90 to $100 per ton for soybean meal.2Oats : Values under A aoply to most conditions; the exceptions are 
B values which prevail when oats comprise 25% or less of a heavy grain ration.
^Wheat ; Values under A apply to rations in which protein is likely to 
be deficient. Values under B apply when wheat is fed primarily for energy 
content.
^Corn: A values apply when corn is fed for protein supplement; brack­
eted values afply for sp̂ iaean meal @ $90/ton. B values apply when corn is used
for its energy content.
Source: Brelsford & Associates, Producing Meat in Valley County and
Eastern Montana, Bozemanl Montana. June, l$7i.
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main types of feedmills to be considered:
1) Continuous or Percentage Feed Processing plants combine 
all the feed ingredients in a continuous process according 
to the proportion of the total ration that it comprises. 
Under this process, if barley comprised 65 per cent of the 
ration, roughage, 30 per cent and supplements and other addi­
tives, the remaining 5 per cent, the feedmill would continu­
ously receive feed from bins containing the ingredients in 
the above proportions. The ingredients are then mixed to­
gether into the final feed ration, whether it be mash or 
pellets.
2) Batch Processing processes all of the feed ingredients 
separate of one another and then mixes them together into 
the final feed ration.
The percentage system has the advantage of time in pro­
cessing the feed rations. However, in terms of initial cap­
ital outlay, it will be more expensive than batch processing. 
Batch processing is more flexible. The mixing can be quick­
ly changed after each feeding, whereas the percentage sys- 
ten will require adjustments before the rations can be al­
tered.
Economic Pressures and Decentralization
Recent pressures on the agricultural sector are making 
cattlemen much more cost conscious. Costs of feed are a- 
round two-thirds of the cost of cattle production.
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Therefore, many purchasers of manufactured feeds are de­
manding a low supply cost and many extra services such as 
delivery, custom-prepared feed, feeding advice, low-cost 
credit and discounts on large volume purchases.
Major centers of livestock production have shifted 
their locations in the United States. This, plus increased 
demand for services, has caused a decentralization in the 
location of feed production plants. The shift from large 
scale feed producing firms, with vast distribution channels, 
towards demand-oriented feedmills, supplying local feed con­
suming areas has been very significant. This decentraliza­
tion of feed producers, slightly lagging the decentralization 
of finished beef production, allows for the personalized 
attention cattle feeders are now demanding. The individual­
ized firm, also allows for the possibility of adopting 
specialized production techniques which are specifically 
suited to the local demand area.
Investment Costs, Operating Costs and Economies of Scale
Basic problems facing the potential feedmill operator 
are the optimal scale of operations, the type of feedmill 
operation to follow and his method of distribution to the 
consumer if he is a commercial operator. A careful analysis 
of the particular requirements of the demand area will help 
to determine the characteristics peculiar to his area.
These characteristics will be of tremendous importance in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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dotcrmining the optimal size, location and technology.
While each firm will be unique, they all must have a
basic structure, similar in nature. Carl J. Vosloh, Jr.,
Agricultural Economist of the Economic Research Service,
United States Department of Agriculture, in March, 1968,
2prepared a study reporting the investment costs, operating 
costs and economies of scale in the feed manufacturing in­
dustry. His study considered 54 model-sized plants, varying 
in volume of capacity from 80 to 300 tons of finished feed 
per day. Output for each firm size was varied from 40 to 
100 per cent of capacity. The study assumed an 8 hour day 
for 260 days per year.
A similar study,^ of December, 1969, conducted by Dr. 
Ewell P. Roy, professor of Agricultural Economics at Louisi­
ana State University, reports figures for feedmills of 60 
tons per day and less. His figures were based upon an 8 hour 
working day for 2 50 days per year. Both studies concern 
themselves only to plant facility costs and operational costs 
since location costs would involve estimation of transporta­
tion and ingredient costs.
2Carl J. Vosloh, Jr., "Costs and Economies of Scale in Feed 
Manufacturing," Marketing Research Report No. 815, Bccnanic Research 
Service, U.S.D.A., Washington, D.C., March, 1968.
D̂r. Ewell P. Roy, "Investments, Operating Costs and Payout for 
Three Selected Sizes of Feedmills," Feedstuffs. Vol. 41, December 20, 
1969, p. 28.
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T A B L E  I I I - 3
TYPE OF MILL OPERATION (VOSLOH)
OPERATION MASH(percent) PELLETED(percent)
BAGGED
(percent)
A 100 — — —
B 100 50
C 100 100
D — —— 100 ——
E 100 50
F — — — 100 100
G 50 50
H 50 50 50
I 50 50 100
Source: Carl J. Vosloh, Jr. Marketing Research Report
No. 815, "Costs and Economies of Scale in Feed 
Manufacturing," Washington D.C., 1968, p. 8.
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TABLE III-4
TOTAL INVESTMENT COST: 
FACILITIES, EQUIPMENT AND INSTALLATION
MODEL SIZE EQUIPMENT FACILITIES INSTALLATION TOTAL
20 Tons $ 23,747 $ 55,549 $ 22,486^ $102,893^
4 0 Tons 38,328 71,535 34,227^ l'i6,028^
60 Tons 53,797 96,165 47,552^ ZOO,236^
80 Tons^ 84,720 147,850 67,160 299,730
100 Tons^ 102,120 164,230 77,060 343,410
150 Tons^ 122,175 198,130 92,090 412,395
200 Tons^ 172,280 227,540 129,640 529,460
250 Tons^ 190,100 278,180 142,350 610,630
300 Tons^ 201,200 313,590 151,600 666,390
^Includes architectural, engineering, legal fees, escrow. etc.
2won’t necessarily total due to exclusion of freight and aales tax
charges.
^Type A operations, i.e., 100% Mash with none bagged so the costs 
are comparable to smaller sized mills.
Source; Vosloh, 0£. cit.
E. P. Roy, Feedstuffs. Vol. 41, "Investments, operating Costs and 
Payouts for Three Selected sizes of Feedmills," December, 1969.
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Reproduced in Table III-3, is a table found within the 
Vosloh study. It describes the type of feedmill operation 
considered. It describes whether the mill is producing mash 
or pelleted feed and whether the feed is then bagged or sold 
in bulk. The Roy study considers only bulk production and 
pelleted feed for plants producing 60 tons per day. Smaller 
sized operations are assumed to produce mash feed.
Table III-4 shows estimated total investment costs of 
facilities, equipment and installation of comparable type 
firms for both the Vosloh and Roy studies. The figures rep­
resent costs of Type A plants described in Table III-3 (100 
per cent mash feed, with none being bagged). Table III-5 
shows comparable figures for plants with 60 to 300 ton daily 
capacity, assuming 100 per cent pelleted feed, delivered in 
bulk.
Tables III-6 and III-7 show detailed estimations of 
fixed and variable operating costs per ton of output. Table 
III-6 shows costs for plants producing bulk mash feed at the 
rates of 2 0 to 300 tons per day and Table III-7 shows esti­
mated operating costs for plants producing bulk, pelleted 
feeds at the rate of 60 to 300 tons per day. This informa­
tion is then sumarized in Table III-8.
Examination of the tables reveals that labor contributes 
most to the costs of production. It comprises between 25 per 
cent and 41 per cent of total production costs in the feed- 
ntills producing mash feeds (Table III-6), occurring at the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE III-5
TOTAL INVESTMENT COST: 
FACILITIES, EQUIPMENT AND INSTALLATION
MODEL SIZE EQUIPMENT FACILITIES INSTALLATION TOTAL
60 Ton Pelleted $ 99,047 $ 100,397 $ 78,757^ $283,212
80 Ton^ 116,850 156,010 90,800 7 63,660
100 Ton^ 151,575 167,380 114,090 433,045
150 Ton^ 179,575 201,860 135,190 516,625
200 Ton^ 237,230 230,740 178,315 646,285
250 Ton^ 269,000 278,060 202,000 749,060
300 Ton^ 294,300 314,050 221,150 829,500
^Includes architectural, engineering, legal fees, escrow, e':c.
2Wtm't necessarily total due to exclusion of freight and sales tax charges.
^Type D operation, i.e., 100% pelleted and delivered in bull:; used in 
order to approximate smaller sized plant.
Sources e . P. Roy, Feedstuffs. Vol. 41, "Investments, Operating Costs and 
Payouts for Three Selected Sizes of Feedmills," December, 1969.
Carl J. Vosloh, Jr., Marketing Research Report No. 815, "Costs and Economies of Scale in Feed Manufacturing," Washington, D.C., 1968.
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TABLE III-6
OPERATING COSTS: FIXED AND VARIABLE COSTS PER TON OF OUTPUT
(PLANTS, PROCESSING ONLY BULK, MASH FEED)
COST ITEM TONS OF OUTPUT PER DAY 20 40  60 ■■ 8Ô 17575----IÎÜ— 200 250 300FIXED
Depreciation : 
Equipment Building 
Administrative 
Taxes Insurance Interest
$ .59 .44
.21
.21.72
$ .48 
.29
.15.15
.51
$ .44.26
.13
.13.47
$ .49 .29 
.74 .14 
.14 
.46
$ .46 . 25 
.68 .13 .13 
.42
$ .37 
.20 
.59 .11 
.11 
.34
$ .38 
.18 ,52 
.10 .10 
.33
$ .34 .17 
.52 
.09 .09 
.30
$ .30 .16 .52 
. 09 
.09 .28Total $3:17 $1.58 $1.43 $2.26 $3.67 $1.75 $1.61 Tt.si $1.44
VARIABLE
Labor ;̂
Production
$3.44 $2,57 $2.06
$ .76 $ .60 $ .60 $ .54 $ .44 $ .41Maintenance — — — .28 .23 .19 .20 . 21 .19Supervisory — — — — .31 .25 .21 .23 .22 .21Utilities . 17 .20 .15 .34 . 30 .23 .20 .18 .18Maintenance and Repairs .59 .41 .38 .53 .49 .40 .38 .34 .33Supplies .10 .10 .10 .10 .10 .10 .10 .10 .10Payroll Taxes and 
Employee Benefits .45 . 33 .27Interest on Opera­
ting Capital .25 . 25 .25 __ __Feed Analysis Costs .07 . 07 .07 — —— —— — — — — —— — a* a"Inventory Shrinkage .50 .50 .50 —■— — — —— — — —Demurrage .10 .10 .10 — —— — —— — — — — — — — — —Insurance on Feed ingredients and 
finished feeds . 08 .08 . 08Bad Debts .10 .10 .10 — — — a* — — a- — — — — — ■“•“■a ■“■“•a*
Fumigants and Pest Control .04 .04 .04Hi sc el1aneous .40 .30 .27 .25 .25 .22 .19 .18 .18Total $$.59 $5.05 ?4.37 TÎ757“ $2.52 $1.95 $1.84 $1.67 $1.60
TOTAL COST $8.46 $6.63 $5.80 $4.83 $4.29 $3.67 $3.45 $3,18 $3.04
Variable labor costs not disaggregated in Roy Study.
Source: e . P. Roy, Feedstuffs. Vol. 41, "Investments, Operating Costs and
Payouts for Three Selected Sizes of Feedmills," December, 1969.
Carl J. Vosloh, Jr., Marketing Research Report No. 815, "Costs and 
Economies of Scale in Feed' Manufacturing," Washington, D.C., 1968.
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100 ton and 20 ton daily output levels, respectively. La­
bor costs in mills producing pelleted feeds in bulk comprise 
between 2 3 per cent and 32 per cent of total production 
costs, occurring in plants producing 300 tons and 60 tons 
daily (see Table III-7) .
Findings of the two studies indicate that economies of 
scale do exist in the feed production industry. In the Roy 
study, total production costs fell from a high of $8.4 6 per 
ton in the 20 ton plant to a low of $5.80 per ton in the 60 
ton plant, a decline of over 31 per cent. The Vosloh study 
found that total costs of production per ton fell from a 
high of $7.13 in the 8 0 ton plants to a low of $3.04 in the 
300 ton plants, a decline of over 57 per cent. The study 
reports that only slight cost savings are achieved by in­
creasing the plant's daily capacity over the 300 ton level.
Synthesizing costs, to approximate the long run average 
cost curve, indicates that the minimum average cost of pro­
duction occurs at the 300 ton daily output level. Avail­
able information reveals that constant costs start in at 
this level of production. No information is presently 
available to indicate that increasing production costs do in 
fact begin to occur at larger levels of capacity, so the 
minimum cost of production is assumed to occur at the 300
4Carl J. Vosloh, Jr., cit. , p. 29.
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TABLE III-7
OPERATING COSTS: FIXED AND VARIABLE COSTS PER TON OF OUTPUT
(PLANTS PROCESSING ONLY BULK, PELLETED FEED)
TONS OF OUTPUT PER DAYCOST ITEM 60 80 100 150 200 250 300FIXEDDepreciation: 
Equipment S .82 $ .67 $ .68 $ .54 $ .53 $ .48 $ .44Building .27 .30 .26 .21 .18 .17 .16Administrative ——— .74 .68 .59 .52 .52 .52Taxes .19 .18 .17 .13 .12 .12 .11Insurance .19 .18 .17 .13 .12 .12 .11Interest .82 .56 .52 .42 .39 .37 .34Total $2.13 “f^2.l3 $2.48 $2.02 $1.86 $1.78 $1.68
VARIABLE
Labor :̂
Production
$2.44
$ .98 $ .93 $ .71 $ .63 $ .52 $ .47Maintenance — — »■ .28 .26 .21 .21 .21 .19Supervisory .35 .31 .23 .23 .22 .21Utilities .63 .72 .66 .60 .60 . 59 .59Maintenance & Repairs .54 .62 .62 .49 .45 .43 .41Supplies .10 .10 .10 .10 .10 .10 .10Payroll Taxes and 
Employee Benefits .32 __
Interest on Operating 
capital .25
Feed Analysis Costs .07 — —— — —— -- — — — — — — WWW
Inventory Shrinkage .50 — —— — —— --- ---- WWW WWW
Demurrage .10 — —— — -- WWW WWWInsurance on Feed 
ingredients and 
finished feeds . 08
Bad Debts .10 — —— —— — — WWW WWWFumigants and Pest 
Control .04 ___
Miscellaneous .27 .25 . 25 .22 .19 .18 .18Total $5.44 $â.34 $3.13 $2.$6 $2.41 $2.25 $2.15
TOTAL COST $7.57 $5.97 $5.61 $4.58 $4.27 $4.03 $3.83
Variable labor costs not disaggregated in Roy Study.
Source: E. P. Roy, Feedstuffs. Vol. 41, "Investments, Operating Costs and
Payouts for Three Selected Sizes of Feedmills," December, 1969.
Carl J. Vosloh, Jr., Marketing Research Report No. 815, "Costs and 
Economies of Scale in Feed Manufacturing," Wa^xngton, D.C., 1968.
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II TABLE III-8
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OPERATING COSTS; FIXED AND VARIABLE
BULK MASH FEED - TYPE A OPERATIONS
8
c5'
i3
CD
3.
3"
CD
CDTDOQ.
Cgo
3
" Oo
CDQ.
■ D
CD
C/)if)
FIXED
VARIABLE
TOTAL
FIXED
VARIABLE
TOTAL
20 40 60 80 100 150 200 250 300
$2.17 $1.58 $1.43 $2.26 $2.07 $1.72 $1.61 $1.51 $1.44
6.29 5.05 4.37 2.57 2.22 1.95 1.84 1.67 1.60
$8.46 $6.63 $5.80 $4.83 $4.29 $3.67 $3.45 $3.18 $3.04
BULK PELLETED FEED - TYPE D OPERATIONS
60 80 100 150 200 250 300
$2.13 $2.63 $2.48
5.44 3.34 3.13
$2.02 $1.86 $1.78 $1.68
2.56 2.41 2.25 2.15
$7.57 $5.97 $5.61 $4.58 $4.27 $4.03 $3.83
Source :
CO
E. P. Roy, Feedstuffs. Vol. 41, "Investments, Operating Costs and 
Payouts for Three Selected Sizes of Feedmills," December, 1969.
Carl J. Vosloh, Jr., Marketing Research Report No. 815, "Costs and 
Economies of Scale in Feed Manufacturing,' Washington, D.C., 1968,
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ton daily capacity level.
The Feasibility of a Second Shift
Should management operate a second eight hour shift?
The main argument existing in favor of such an operation is 
that it reduces fixed costs. Fixed costs are incurred no 
matter what the level of production. By increasing produc­
tion through a second shift, fixed costs per unit of output 
would be reduced. The greater the usage of the equipment 
and facilities, the smaller the fixed cost per unit of out­
put.
The Vosloh study reports, that by operating a second
5shift, the possibility for saving up to 20 per cent per ton 
occurred in plants where bulk mash feed was produced (Type A 
operations). Operations providing pelleted feeds and/or bag­
ging, appear to offer less saving opportunities.
Table III-9 presents operating costs per ton for the 
model plants considered by Vosloh assuming a 16 hour working 
day (i.e. two shifts). Comparing the table to Table III-8, 
note that the greatest savings are generated through reduc­
tion of fixed costs. Variable costs are reduced only by a 
minimal amount and in some cases, they even rise.
Total production costs in the 300 ton bulk, mash-produc­
ing plants are reduced $.73 per ton, from $3.04 to $2.31 per
^Ibid., p. 66.
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OPERATING COSTS PER TON FOR ALL MODEL FEED PLANTS WORKING 16 HOURS 
PER DAY: FIXED VARIABLE, AND TOTAL
METHOD OF OPERATION
MODEL SIZE AND 
COST ITEM A B C D E F G H I
80 Tons;
Fixed .......... $1.13 $1.24 $1.20 $1.32 $1.40 $1.37 $1.27 $1.38 $1.35
Variable . . . . 2.56 3.28 3.64 3,32 4.02 4.39 3.32 4.02 4.38
Total ........ $4.52 $4.84 $4.64 $5.42 $5.76 $4.59 $5.40 $5.73
100 Tons:
Fixed .......... $1.04 $1.13 $1.10 $1.24 $1.32 $1.30 $1.16 $1.24 $1.22
Variable . . . . 3.16 3.31 3.12 3.75 3.98 2.78 3.63 3.87
Total ........ $3.26 $4.29 $4.41 $4.36 $5.07 $5.28 $3.94 $4.87 $5.09
150 Tons:
Fixed .......... $ .86 $ .93 $ .92 $1.01 $1.08 $1.06 $ .94 $1.02 $ .99
Variable . . . . 1.94 2.71 2.98 2.54 3.33 3.58 2.41 3.19 3.43
Total ........ $2.é0 $3.64 $3.90 $3.55 $4.41 $4.64 $3.53 $4.21 $4.42
200 Tons;
Fixed .......... $ .87 $ .84 $ .93 $1.00 $ .96 $ .90 $ .96 $ .94
Variable . . . . 1.83 2.54 2.81 2.39 3.13 3.38 2.28 3.00 3.27
Total ........ $2.63 $3.41 $3.65 $3.32 $4.13 $4.34 $3.18 $3.96 $4.21
250 Tons:
Fixed .......... $ .84 $ .82 $ .89 $ .96 $ .94 $ .87 $ .94 $ .90
Variable . . . . 1.67 2.38 2.63 2.27 2.92 3.19 2.12 2.79 3.05
Total ........ $2.43 $T72T. $1.45 .firi'ff. $1.00 $4/11 $2.99 $3.73 $3.95
300 Tons:
Fixed .......... $ .79 $ .76 $ .84 $ .90 $ ,88 $ .80 $ .86 $ .84
Variable . . . . 1.59 2.18 2,45 2.14 2.70 3.00 1.98 2.58 2.84
Total ........ $2.31 $2.97 $3.21 $2.98 $3.60 $3.88 $2.78 $3.44 $3.68
00w
Source: Vosloh, p. 65.
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ton. This is a savings of nearly 25 per cent.
However, due to the fact that sufficient skilled labor 
may not be available in the area or that a skeletal, night- 
crew on the second shift may not be sufficiently flexible 
and since the industry, in its infancy, will have technical 
inefficiencies to overcome without a second shift, its 
feasibility is rather dubious. After becoming established, 
if sufficient demand is available, management would be inef­
ficient not to consider the operation of a second eight-hour 
shift.
The Optimal Sized Feedmill
The optimal sized feedmill is the one which will pro­
duce its output at the lowest average cost per unit of out­
put. In considering the scale and type of operation to con­
struct, the prospective feedmill operator must consider this 
fact.
In the short run, assuming a competitive market where 
no one buyer or seller can affect the market price, the feed­
mill will maximize its profits by operating at the level of 
operations where the price it receives is equal to its mar­
ginal cost of producing that unit. Where the revenue the 
plant receives is exactly equal to the cost of producing the 
last unit of production, profit is maximized.
However, if this short run average cost of production 
is not equal to the minimum point on the long run average
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cost curve (the long run average cost curve is the curve 
which develops when the firm is assumed to be able to change 
its plant capacity at will and it is the curve which en­
velops the infinite number of short run average cost curves 
of a given fixed capacity), excess profits are available. 
These excess profits will induce more firms to enter into 
the industry, increasing supply, decreasing price and reduc­
ing excess profits for all firms. If excess profits still 
exist, more firms will enter into the industry, reducing ex­
cess profits even more.
This process will continue until no excess profits 
exist— i.e. until price is driven down to the minimum long 
run average cost of production. Any firms operating at a 
less efficient level of capacity (i.e., not at the minimum 
long run average cost of production) will be operating at a 
loss and eventually forced out of business.
The optimal sized firm, in this case, is the plant with 
a 300 ton daily capacity. Its minimum average cost of pro­
duction is $3.04 per ton as presented in Figure III-l.
Type A operations, bulk, mash feed, offers the lowest 
costs of production and appear to offer the greatest oppor­
tunity for cost savings due to the operation of a second 
eight hour shift. The effects of a second shift are not re­
flected in Figure III-l, however, the analysis is unchanged 
since it would only result in shifting the curve downward.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Minimum average costs of production in the long run would 
still occur at a daily output level of 300 tons.
Estimated investment cost for this size firm would be 
$666,390 (Table III-4), and operating costs of production 
would be $3.04 per ton (Table 111-8), assuming one shift or 
$2.31 per ton (Table III-9), assuming two eight hour shifts.
CATTLE FEEDING AND THE FEEDLOT
The Feeding Program— Barley
At this point, it would be instructive to discuss Mon­
tana's feeding technology. The cattle feeding business is 
relatively new to the state. As yet, we have not engaged in 
cattle feeding to a great extent. Research is still going 
on to determine the most efficient cattle feeding ration.
As indicated in Table III-IO, no absolute feeding pro­
gram has clearly proved itself superior to all others. The 
data come from an Agricultural Experiment Station study.^
It was conducted over a six year period from 1963 to 1969 by 
J. L. Krall of the Huntley Branch near Billings. It compares 
daily weight gains of cattle fed high moisture barley and 
dry barley.
The study concludes that there is only a slight feeding
J- L. Krall, "High Moisture Barley: Harvesting,
Storing, and Feeding," Montana Agricultural Experiment Sta- 
tion Bulletin No. 625 (Revised), Bozeman, Montana, April, 
TTH. ------
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TABLE III-IO
WEIGHT GAIN, FEEDING RESULTS OP VARIOUS 
FEEDING PROGRAMS - HUNTLEY, MONTANA 
(1963-1967)
1963-64 1964-65 1965-66 1966-67
TREATMENT
Ho- Steers 6 6 6 8 8 7 7
Days on Trial 150 110 110 140 14 0 140 140
Avg. Wt.:
Initial 735 800 811 805 805 778 755
Final 1,089 1,169 1,153 1,108 1,128 1,132 1,061
Avg. Daily Gain 2.36 3.35 3.11 2.18 2.33 2.53 2.15
Daily Ration;!
Protein Sup. 1.47 .88 .88 .89 .89 .39 .39
Beet Pulp 1.11 ———— 1.54 ——-— -- — — - -
Barley 12.61 15.72 14.83 12. 53 14.98 13.32 1 3.32
Corn Silage 1.73 — — — — 2.48 2.50 4.18 4-03
Hay 1.21 5.28 4.92 ---- ---- .20 .20
Feed oer CWT. Gain 768 654 714 729 789 720 814
1963-64 1964-65 1965-66 1966-67
TREATMENT High Moisture Barley
No. Steers 6 6 6 8 8 7 7
Days on Trial 150 110 110 14 0 140 140 14 0
Avg. Wt.
Initial 732 812 810 805 809 787 793
Final 1,121 1,137 1,193 1,128 1,136 1,165 1,149
Avg. Daily Gain 2.60 2.95 3.37 2.33 2.39 2.41 2.40
Daily Ration:^
Protein Sup. 1.58 .88 .88 .89 .89 .39 .39
Beet Pulp 1.58 ---- 1.72 — — — - ————
Barley 13.88 13.18 12-70 14.98 14.16 15.20 16.35
Corn Silage 1.79 ———— --- 2.50 2.47 4.49 1.63
Hay 1.49 5.09 5.18 — — —— — .20 .20
Feed Per CWT. Gain 770 650 609 789 735 751 717
Dry Weight basis
Source: J. L. Krall, Montana Agricultural Experiment Station Bulletin 625Revised, "High Moisture Barley: Harvesting, Storing & Feeding.”Bozeman, April, 1972.
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efficiency achieved by feeding high moisture barley over dry 
barley. Table III-ll presents these results. Carefully 
note, however, that indications point to the fact that 
higher carcass yields and higher grades of finish occur with 
cattle fed high moisture barley.
While table III-ll indicates only a slight difference 
in daily weight occurs over the entire feeding period. Table 
III-12 indicates a decided difference at various intervals 
throughout the 14 0 day feeding period. During the first four 
2 8 day feeding intervals, average daily weight gains were 
computed and found to be statistically different at the 95 
per cent level of confidence. This daily average weight 
gain differed (in favor of high moisture barley) from a high 
of 1.2 7 pounds per day during the first period to a low of 
.23 pounds per day during the fourth interval. During the 
fifth and final period, dry barley feed rations provided the 
largest daily weight gains.
The data presented in Table III-12 provide evidence 
that the feeding program most efficient for Montana will be 
one in which high moisture barley is fed initially in the 
feeding program. Cattle go more quickly onto full-feed if 
fed high moisture barley. They can then be gradually 
switched over to dry barley during the fourth period (days 
85 through 112). During the final 28 feeding days, the 
feeder cattle will be completely fed dry barley.
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TABLE III-ll
RESULTS OF FEEDING HIGH MOISTURE 
AND DRY BARLEY (1963-1969)
No. Steers 
Avg. Wt. (lbs.)
171 168
Initial 767 769
Final 1,128 1 ,104
Daily Gain 2.57 2.44 .13
2Daily Barley Consumption 13.59 12.85 .74
2Feed per CWT, Gain 688 692 4.00
Dressing Percent 59.2 59.0 .2
3Carcass Grade 19.0 18.7 .3 I
4Marbling Score 5.3 5.0 .3
^90% probability of real difference 
^Dry matter basis
^21-High Choice; 20-Avg. Choice; 19-Low Choice;
18-High Good.
^3-trace; 4-slight amount; 5-small amount; 6-modest; 
7-moderate.
Source: J. L. Krall, Montana Agricultural Experiment Sta­
tion Bulletin 625 Revised! "High Moisture Barley: 
Harvesting, Storing & Feeding." Bozeman, April, 1972.
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TABLE III-12
AVERAGE DAILY GAIN AT 28 DAY PERIODS FOR 
YEARLING STEERS FED HIGH MOISTURE BARLEY AND DRY BARLEY 
HUNTLEY (1963-64, 1965-66, 1966-67)
.1
NO.
STEERS
Weigh Period 
3 4
1963-64
1965-66
1965-66
1966-67 
1966-67 
Average
6
7
7
8 
8
(High Moisture Barley)
2.90 2.83 2.52 2.55 2.23
3.38 2.93 3.01 2.82 2.53
3.29 2.64 2.97 2.73 2.19
2.76 2.51 2.25 2.23 2.22
1.44 2.25 2.26 2.12 2.18
2.75 2.63 2.60 2.47 2.27
(Dry Barley)
1963-64 6 1.82 2.40 2.11 2.28 2.61
1965-66 7 1.66 1.96 2,45 2.46 2.70
1965-66 7 2.02 1.93 2.28 2-30 2.55
1966-67 8 .72 1.85 2.24 2.19 2.33
1966-67 8 1.16 1.74 2.07 2.07 2.39
Average 1.48 1.98 2.23 2.24 2.51
Difference
(HIM-Dry) 1.27% .653 .373 .233 -.243
^Pencil Shrink of 2% used for periods 1-4 ? period 5 obtained
from overnight shrink.
^99% probability of a real difference
^95% probability of a real difference
Source: j. l . Krall, Montana Agricultural Experiment Station Bulletin
625 Revised, '‘High Moisture Barley: Harvesting, Storing &
Feeding." Bozeman, Montana, April, 1972.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
92
While the logistics of such a feeding program may tax 
the managerial abilities of the most capable feedlots, the 
effort may well be rewarded by a higher profit margin 
throughout the year.
Concentration and Background Feeding
The cattle feeding industry in Montana is characterized 
by several relatively small feedlots with under 1,000 head 
capacity and a few feedlots with a capacity over 1,000 head. 
This pattern has been changing; the number of small feedlots 
is declining as a result of integration into larger feedlots.
Before World War II, small farmer-feeders essentially 
produced all of the fed beef marketed. They still do— over 
50 per cent on the national level. However, the western cat­
tle feeding industry is considerably different ; 77.3 per 
cent of the fed cattle marketed in the west were produced by 
large feedlot operations (over 1,000 head capacity) in 1962, 
increasing to over 87 per cent in 1967. Small, farmer-feed- 
ers have declined in number by over 16 per cent in the west.
In Montana, the number of farmer-feeders declined 2 per 
cent and their respective marketings decreased by 10 per 
cent. Large feedlots increased in numbers by 6 9 per cent, 
and showed an increase in marketings of fed cattle of 175 per 
cent over the 1962-1967 period. The trend, now, appears to 
be toward a definite concentration of feeding into large 
scale feedlots.
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This trend toward concentration into large scale feed­
ing operations, can in part, be attributed to lower per unit 
costs associated with larger volumes. These internal, pro­
duction-oriented economies do not explain, entirely, the 
structural changes occurring in the cattle feeding industry.
7Studies have demonstrated that internal economies of 
scale are significant only up to the 5,000 head level in 
feedlots. Cost savings beyong this level are relatively 
insignificant. However, external cost savings do accrue to 
the larger feedlot operations. These external economies 
result from: 1) large volume procurement of feeder cattle
and calves; 2) procurement and transportation of feed in­
gredients to the feedlot in large volume; 3) large volume 
marketing and distribution of fed cattle; 4) more extensive 
and better knowledge of alternative prices, markets and 
future market prospectus; 5) larger degree of flexibility 
in marketing final product and 6) relative ease in obtain­
ing financial capital.
In view of this increasing trend towards concentrated 
production of fed cattle, it becomes increasingly more dif­
ficult for the farmer-feeder to remain competitive. Inter­
nal economies of scale do not appear to be an immediate 
threat but the above mentioned external, non-production-
7A* Ai A n a Ü ,  Idaho Cattle Feeder— How Well Can They 
Compete?, Agricultural Experiment Station, University of Idaho, May, 1971, Moscow, Idaho, p. 12.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
94
oriented economies, do.
8Background feeding, a method of growing calves from 
the time of weaning until the time arrives for them to be 
placed on feed for final finish, is rapidly increasing in 
importance to these small, farmer-feeders. It is a method 
of "warming up" the calves so they will go on full feed more 
quickly, making faster, more efficient weight gains during 
their time in the finishing feedlot.
The cattle industry in Montana is presently centered 
around spring calving, with most cattle and calf shipments 
being made in the last half of the year, principally occur­
ring in September, October and November. This spring 
calving-fall marketing sequence creates a shortage of feeder 
calves on a year-round basis.
Development of an integrated beef industry in Montana 
would create an opportunity for background feeding. Without 
this background feeding, large commercial feedlots would 
find themselves without a continual supply of good, well- 
grown cattle ready to go on finishing rations throughout the 
year.
As this demand increases, cattlemen, ranchers and 
farmer-feeders will become more aware of the benefits and 
profits that can be made as a result of fall calving.
g For detailed discussion, see Brelsford, op. cit.,
X - 9 .
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Bitter winter weather throughout much of Montana and lack of 
adequate supplies of winter pasture and forage have been a 
hindrance to development of fall calving in the state. 
However, cattlemen who do have proper facilities, feed sup­
plies and are located in milder areas of the state can pro­
bably adapt their operations to fall calving and provide 
the needed supply of spring feeder calves.
The Feedlot Complex
Basically, the function of the feedlot is to feed cat­
tle to slaughterable weights. Subject to certain quality 
constraints imposed by consumer demand and meat inspection 
standards, the feedlot, in order to remain an economically 
viable operation, must try to produce a pound of beef at the 
lowest possible cost.
Today's large scale feedlot operations vary considerably 
in production facilities and technologies. Each feedlot com­
plex will be different but they all will have similar fea­
tures and basic structures common to all.
Research into cattle feeding technology has shown that 
certain conditions act as a hindrance to cattle feeding.
QThese detrimental factors are : 1) extremely muddy condi­
tions; 2) rapid variation in environment and 3) very hot,
dusty conditions.
^Ibid., p. XI-2
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Feed costs in finishing beef represent about two-thirds 
of the total cost in feedlot operations. Equipment and fa­
cility costs comprise only about 10 per cent of the total 
cost involved in beef production. A 10 per cent increase in 
the cost of facilities and equipment, then, would only in­
crease production costs by one per cent. It is apparent 
that attempts at economizing the beef production industry by 
constructing less-costly facilities— i.e., skimping on the 
investment— is indeed a false economy. Cheap facilities 
which result in feed loss will ultimately raise the costs of 
production.
Alternative Feedlot Housing Systems
As mentioned above, certain factors are more conducive 
to cattle feeding than others. Certain types of feedlot com­
plexes enable management to more efficiently use their feed 
resources and make more economical weight gains. A report^^ 
released by the Department of Animal Science from St. Paul 
at the University of Minnesota, evaluating the efficiency of
five different cattle-housing feedlot-complexes, as reported
11 12 by the Brelsford study is as follows :
R. E. Snith et. ad., "A Ccnparison of Five Housing Systems for 
Feedlot Cattle," Research Report B-152, Agricultural Experiment Station, 
University of Minnesota, St. Paul, 1971.
■̂̂ 'Brelsford, cit., pp. XI-2 - XI-3.
12Eïtphasis not in original text.
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1. Conventional Open Shed generally has an 
outside lot. Locating sheds open to the south and 
have open ridge ventilation. The concrete lot has 
outside feed bunks. Weather protection and bedding 
locations are provided by the barns, while the con­
crete lot prevents muddy conditions.
2. Manure Pack barn with manure scrape alley. 
Cattle are confined to a barn, often with metal sid­
ing, with ridge ventilation and an open side to the 
south. Feed bunks are under the south overhang.
[They] generally provide about 20 sq. ft. of non­bedding area per head. Manurepack and soiled bed­
ding are removed when the lot of cattle in the par­
ticular pen is changed. Liquid manure draining 
from the sloped solid floors into a manure alley is 
periodically scraped to an accumulation and storage 
location for later disposal.
3. Cold barn with slotted floor. Generally a 
confinement metal barn, with open ridge ventilation and opening to the south. A sixteen foot alley is 
usually inside along the feedbunk. Confinement area 
is 17 square feet or more of slotted floor area per 
head.
4. Warm barns with slotted floor. Enclosed, 
insulated and mechanically ventilated confinement 
feeding barn. Often equipped for tempering incom­
ing air. Feedbunks which extend down the center of 
the building are filled with feed by conveyors.
Manure from slotted-floor confinement barns is ac­
cumulated in pits under the floors and is removed 
periodically for disposal on nearby farmlands.
5. Open lot, generally with dirt mound inside 
and windbreak fence. The dirt mound is generally 
about six feet high allowing the cattle to loaf high and dry even during the rainy and snow meltseason. Often a 10 foot high slotted fence is used
for the windbreak. There are usually 8 feet wide 
sloped concrete slabs for the cattle to stand on
at the feedbunks.
Calculations revealed by the Smith study indicate that
when feedlots are used at 100 per cent capacity, lowest-cost
production of feedlot-finished cattle can be produced in the
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high-density, closely-confined feedlot complexes.
While the open-lot requires less initial investment, it 
offers greater flexibility with respect to expansion of 
feeding. It does not require operation at capacity. How­
ever, if feeding efficiency is decreased only slightly, in­
vestment COSt-savings will be more than offset by increased 
costs associated with slow rates of gain due to poor feed­
ing efficiency. Open feed troughs allow the wind to blow 
through the feeding area and carry feed away during the dry 
summer months and permit snow and ice to create feeding in­
efficiencies during the winter. Sheltered feeding areas re­
duce these losses considerably.
Investment Costs, Operating Costs and Economies of Scale
Estimated investment costs for feedlot complexes of 
various capacities are presented in Schedule III-l. The 
cost estimates are derived from numerous sources, including 
personal interviews and other studies. The feedlots includ­
ed vary in cost, per head of capacity between $63.70 to 
$101.88 in the 1,000 and 10,000 head capacity lots respec­
tively.
Estimated operating costs per head of annual capacity, 
assuming an average turnover rate of 2.5 times per year, are 
presented in Table III-13; fixed costs are estimated from in­
vestment costs. Variable costs, except for the 10,000 head 
capacity feedlot, are adapted from R. A. Dietrich's study as
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13reported in Feedstuffs.
SCHEDULE III-l 
INVESTMENT COSTS IN FEEDLOTS
Capacity Investment Cost
1.000 head $ 63,700
2.000 head 143,150
5.000 head, 375,000
10.000 head*^ 1,018,775
18.000 head 1,475,000
25.000 head 2,250,000
^The relatively high invest­
ment cost in the 10,000 head capacity 
feedlot includes a versatile feeding 
mill and pollution controls. Without 
these features, the investment cost 
would fall in the $75.00 per head 
range.
Depreciation is assumed to be straight line, with an 
equal amount being depreciated during each of its fifteen 
year useful life. Accelerated depreciation methods, while 
acceptible for tax purposes, are not used. The facilities 
should receive approximately equal usage throughout the 
life expectancy; accelerated depreciation, therefore, is not 
theoretically justifiable.
Taxes are estimated to be 0.2 5 per cent of total invest­
ment; insurance is estimated to be 0.2 0 per cent of total
R. A. Dietrich, "Costs, Economies of Size in Texas, 
and Oklahoma Cattle Feedlots Evaluated," Feedstuffs, Vol. 41, November 22, 1969, pp. 40-41.
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TABLE III-13
OPERATING 
COST ITEM
COSTS OF 
1000
VARIOUS SIZED 
2000
FEEDLOTS PER HEAD OF 
CAPACITY
5O0O 10,000
CAPACITY
18,000 25,000
Fixed
Depreciation $1.70 $1.91 $2.00 $ 2.39 $ 2.19 $ 2.40
Taxes .06 .07 .08 .10 .08 .09
Insurance .05 .06 .06 .08 .07 .07
Administrative 4.00 2.00 .80 .80 .44 .48
Interest 1.15 1.29 1.35 1.63 1.31 1.44
Total Fixed Cost $6.96 $5.33 $4.29 $5.00 $4.09 $4.48
Variable Costs^
Feed $92.00 $94.00 $95.41 $92.58 $92.58 $92.58
Labor 5.20 3.84 3.36 3.11 2.96 2.96
Vet. Supplies .46 .46 .46 .45 .40 .40
Fuel .68 .60 .60 .66 .36 .36
Electricity .48 .56 .40 .53 .36 .36
Other 1.64 1.21 1.06 .98 .93 .93
Total Variable
Cost $100.46 $100.67 $101.29 $98.31 $97.59 $97.59
Total Cost Per
Head $ 107.42 $106.00 $105.58 $103.31 $101.68 $102.07
Adapted from R. A. Dietrich, except 10,000 head feedlot.
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investment.
Administrative costs are based upon an average cost of 
$10,000 for up to 5,000 head. This $10,000 represents the 
cost of a manager and the proportion of his time spent in 
administrative duties. It includes, also, the cost of all 
office supplies and other administrative costs involved.
For capacities between 5,000 and 20,000 head, this adminis­
trative cost is $20,000 for a full-time manager, part-time 
assistant manager and their supplies, etc. For plants over
20.000 head capacity, the estimated cost of administration 
is $30,000. This includes the salary of a superintendent, 
a general manager, a part-time assistant manager, a secre­
tary and the supplies that they use.
Interest costs for plants less than 10,000 head are cal­
culated using a 9 per cent rate of interest calculated over 
a six month average holding time. For feedlots with a
10.000 head capacity and greater, an 8 per cent interest 
rate was assumed.
Table III-13 indicates that economies of scale do exist 
in feeding larger amounts of cattle. Average cost of feed­
ing reaches its minimum around 18,000 head of capacity for 
an annual capacity of 45,000 head. At this point, average 
cost is $101.68 per head. This is contrary evidence to the 
reportings of the Araji study mentioned previously which 
says that economies of scale reach a minimum at around 5,000
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head levels of capacity.
The Dietrich study finds that economies of scale extend 
into the 20,000 to 30,000 head capacity range. Figure III-2 
indicates that the actual case may be somewhere in between 
the Araji and Dietrich findings. In view of no conclusive 
evidence to the contrary, the findings in Table III-13 and 
Figure III-2 will be used throughout the remainder of this 
study.
The Optimal Sized Feedlot
The most optimal size feedlot for the prospective in­
vestor to construct is where the average cost of production 
reaches the minimum point on the long run average cost curve. 
Failure to do so in a competitive market would result in less 
than maximum profits. The feedlot would not be operating in 
the most efficient manner and in a competitive market, it 
could be forced out of business.
Long run, minimum average costs occur in feedlots with 
an 18,000 head capacity. Average cost per head is $101.68. 
Assuming a 400 pound weight gain, this amounts to a 25.4 cent 
cost per pound of weight gained. Total investment cost of a 
feedlot with this capacity is $1,475,000.
THE SLAUGHTERHOUSE
The slaughterhouse is the cornerstone of the integrated 
beef industry. Without a ready market for high-quality fed
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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cattle, the possibility of expanded cattle feeding appears, 
a priori, to be much less feasible. Higher transportation 
costs associated with heavier fat cattle would tend to e- 
liminate much of the profits earned through feeding the 
cattle to slaughterable weights.
Yet, the slaughtering portion of the production pro­
cess is inherently tied to the cattle feeding function. The 
slaughterhouse must be assured of a continual supply of uni- 
form-quality fed cattle.
There are many facets to the cattle slaughtering pro­
cess from immobilizing to shrouding and weighing, with many 
supporting operations such as head work-up, etc. These 
dressing-line operations and supporting operations must be 
performed and organized in an efficient manner in order to
achieve the lowest costs of producing the finished, suspend-
14ed beef. In February, 1961, a report was released by the 
Department of Agriculture indicating that costs of produc­
tion could be decreased by 50 cents per head or $13,000 a 
year in a plant slaughtering 100 cattle daily, simply by 
altering their working methods and plant layout. Total 
costs declined from $235.22 to $184.68 per 100 cattle due
14Donald R. Hammons and Jarvis E. Miller, "Improving 
Methods and Facilities for Cattle Slaughtering Plants in the 
Southwest," Marketing Research Report No. 436, U. S. D. A., 
Agricultural Marketing Service— Transportation and Facilities 
Research Division in Cooperation with the Texas Agricultural 
Experiment Station, Washington, D. C ., February, 1961.
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to the more efficient design. This consisted of a $51.16
decrease in labor costs and a $0.62 increase in equipment
cost per 100 cattle slaughtered making the total decrease in
slaughter costs of $5 0.54.
Cost savings due to design are only one aspect. The
prospective slaughterhouse investor must continually keep
abreast with technological developments in the field. In a 
15later study conducted by Hammons, costs of various types 
of killing floor designs were considered. The report deals 
with 1) bed-type systems, where the carcasses are manually 
pushed along an overhead rail in the work area; 2) gravity- 
powered-on- the-rail systems, where the carcass is moved 
through the work area along a rail which declines throughout 
tha facility, so gravity helps to move the carcass and 3) 
fully-powered-on-the-rail systems, where the carcass is 
moved along the overhead rail by means of a powered drive. 
The basic results of the report are summarized in Table 
III-14.
The table reveals that, at the given level of output,
24 head per hour, the least-cost production technology is 
the gravity-powered, on-the-rail system. It shows a $30.23
15Donald R. Hammons, "Cattle Killing-Floor Systems 
and Layouts," Marketing Research Report No. 657, U. S. D. A., 
Agricultural Marketing Service— Transportation and Facilities 
Research Division in Cooperation with Texas Agricultural 
Experimental Station, Washington, D. C ., May, 1964.
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TABLE III-14
CATTLE KILLING FLOOR SYSTEMS: 
REQUIREMENTS AND COSTS PER 100 
OF 24 HEAD PER
REQUIREMENTS SYSTEM LABOR EQUIPMENT
LABOR AND EQUIPMENT 
CATTLE AT KILL RATE 
HOUR
COST
LABOR EQUIPMENT TOTAL
Three Bed:
Dressing-line
Operation
(man hrs.) (mach. hrs.) 
59,65 115.33 $164.04 $ 11.64 $175.68
Supporting
Operation 9.88 39.52 27.17 0.71 27.88
Total 69.53 154.85 $191.21 $ 12.35 $203.56
Gravity-on-the-rail:
Dressing-line
Operation 46.71 246.58 $128.45 $ 17.89 $146.32
Supporting
Operation 9.58 38.32 26.35 0.64 26.99
Total 56.29 284.90 $154.80 $ 18.53 $173.33
Powered-on-the-rail;
Dressing-line
Operation 46.13 257.62 $126.83 $ 22.29 $149.17
Supporting
Operation 9.93 35.83 27.31 1.16 28.47
Total 56.06 293.45 $154.19 $ 23.45 $177.64
Bed System Less 
Gravity System 
Total 13.24 -130.05 $ 36.41 $- 6.18 $ 30.23
Source: D. R. Hammons and J. E. Miller, Marketing Research Report No. 436.
"Improving Methods and Facilities for Cattle "Slaughtering Plants 
in the Southwest," U.S.D.A. in Cooperation with the Texas 
Agricultural Experiment Station, Washington D.C., Feb. 1961.
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cost reduction over the traditional bed system. Labor costs 
are reduced by $36.41, while equipment costs are increased 
by $6.18 due to usage of more machinery. For kill rates up 
to about 50 head per hour, the gravity-powered system is 
more efficient. However, at kill rates in excess of 50 head 
per hour, least-cost production is obtained through usage of 
intermittent or fully-powered on-the-rail systems.
The prospective slaughterhouse manager should carefully 
analyze his particular market area. He must then determine 
the particular technology most efficient, always keeping in 
mind the possibility of future expansion after he becomes an 
established processor of suspended beef.
Investment Cost, Operating Costs and Economies of Scale
Estimated costs of buildings, pens, equipment, freight 
and installation charges are presented in Table III-15. 
Building costs are determined from architectural estimates. 
Equipment costs are estimated from manufacturers list prices.
Table III-16 presents estimated operating costs per head 
of annual capacity for various sized plants assuming an oper­
ating year of 250 working days. Plant sizes with a kill ca­
pacity of between 20 and 12 0 head per hour and an effective
16The economic potential for a further processed, de­boned and packaged beef processing operation should be con­
sidered. Experience of Iowa Beef Processors, Inc. indicates 
substantial savings, especially when volume is large. See 
Figure III-3.
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TABLE II1-15
BUILDING AND EQUIPMENT COSTS FOR SYNTHESIZED SLAUGHTERING 
PLANTS; VARIOUS, CAPACITIES AND TECHNOLOGIES
PLANT^
BUILDING, CORRAL 
ARCHITECTURAL COST
EQUIPMENT
COST
FREIGHT
COST
INSTALLATION
COST
TOTAL
COST
A $ 341,788 $ 130,095 $ 1,229 $ 12,782 $ 485,894
B 329,403 137,670 1,200 14,677 482,950
C 651,038 195,678 1,655 15,285 863,656
D 636,568 208,476 1,656 18,532 865,232
E 929,892 301,547 3,293 30,839 1,265,571
F 1,102,244 349,557 3,763 34,717 1,490,281
G 1,667,750 524,299 6,315 63,069 2,261,433
^Plant Notation Hourly Kill Capacity System
A 20 Gravity
B 20 Powered (Intermittent)
C 40 Gravity
D 40 Powered (Intermittent)
E 60 Powered (Continuous)
F 75 Powered (Continuous)
G 120 Powered (Continuous)
Source: Transportation Research and Marketing, An. Economic Analysis of the
Marketing Factors Affecting Slaughtering and Fresh Meat Marketing
in the Great Falls, Montana Area. (Unpublished Report),, Littleton,
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TABLE III-16
OPERATING COSTS OF VARIOUS SIZED CATTLE SLAUGHTERHOUSES 
PER HEAD OF ANNUAL CAPACITY
A B C D E F
COST ITEM (37,500) (37 ,500) (75 ,000) (75,000) (112.500) (140,625) (225.000)
FIXED COSTS
Depreciation:
Building $ .36 $ .31 8 .31 $ .34 8 .33 8 .31 8 .30Equipment .28 .29 .20 .22 .21 .20 .19Administration .40 .40 .40 .40 .40 .32 .20Insurance .05 .05 .05 .05 .04 .04 .04
Taxes .13 .13 .12 .12 .11 .11 .10Interest .52 .52 .46 .46 .45 .42 .40
Total Fixed $ 1.74 8 1.70 8 1.58 $ 1.58 $ 1.54 8 1.40 8 1.23
VARIABLE COSTS
Labor $ 9.89 $ 9.89 8 9.18 8 9.18 8 8.10 8 7.78 8 7.40Utilities .46 .41 .39 .39 .36 .34 .34
Feedl .77 .77 .77 .77 .77 .77 .77
Other 2.77 2.78 2.35 2.31 2.38 2.20 2.14
Total Variable $13.89 S 13.85 8 12.69 8 12.65 8 11.61 8 11.09 8 10.65
Total Cost $15.63 S 15.58 8 14.27 8 14.23 8 13.15 8 12.49 8 11.88
^Assuming cattle kept in pens two days and eat ten pounds of barley 
and five pounds of hay daily; barley is assumed to sell at $2.75 per cwt., 
hay at $38.00 per ton and a 12 cent per cwt. milling charge is assessed on 
barley.
Source: Adapted from Transportation Research and Marketing.
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7.5 hour work day are considered.
Depreciation is based on straight line methods— accel­
erated methods such as sum-of-the-years-digits or double- 
declining-balance were not considered. The buildings were 
estimated to have a 25 year life with no salvage value and 
equipment was estimated to have a 12.5 year life with a 10 
per cent salvage value based upon installed cost.
Administrative costs were calculated assuming a $15,000
annual salary for personell involved in administration.
17Personell requirements were taken from a report done in 
1962 by Samuel H. Logan and Gordon A. King. Personell in­
volved in administration are the General Manager, Plant 
Superintendent and the Assistant Plant Superintendent.
Insurance costs were estimated as 0-4 per cent of total 
investment as reported in Table XII-15. Taxes were estima­
ted as 1.0 per cent of total investment. Labor costs, util­
ity expenses and other costs such as supplies, repairs, main­
tenance, liscense and delivery were estimated as shown in
1 ftTable 13 of a report done in 1969 for the Great Falls Meat
17Samuel H. Logan and Gordan A. King, "Economies of 
Scale in Beef Slaughtering Plants," Giannini Foundation Re­search Report No. 260, California Agricultural Experiment 
Station, Giannini Foundation of Agricultural Economics, Uni­
versity of California, Davis, December, 1962, p. 43.
18Transportation Research & Marketing, Economic 
Analysis of the Marketing Factors Affecting Slaughtering and 
Fresh Meat Marketing in the Great Falls, Montana Area, (Un­
published Report), Littleton, Colorado, April, 1969, p. 40.
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Company.
In determining feed costs, it is assumed that on the 
average, cattle spend two days in waiting pens before slaugh­
ter. Anything less than a two day supply of cattle creates 
the risk of the slaughterhouse running short of slaughter 
cattle, forcing it to temporarily shut down its operation. 
These cattle are assumed to consume 10 pounds of barley and 
5 pounds of hay each day. These are "holding rations," sim­
ply enough feed to keep the cattle from losing any great 
amounts of weight. With barley selling at $2.75 per hundred­
weight and hay at $38.00 per ton, assuming a 12 cent milling
charge per hundredweight, total feed cost per animal unit
amounts to $0.77.
As Table III-16 indicates, considerable cost savings 
are available to larger plants. Type G plants (120 head per 
hour kill capacity, fully-powered, continuous, on-the-rail) 
offer a $3.75 savings, 24 per cent, over Type A plants (20 
head per hour kill capacity, gravity-powered, rail-type). 
Plants larger than Type G plants must increase considerably 
in capacity to gain any further cost savings.
Further processing of the carcasses into smaller cuts, 
wrapping and boxing the meat before marketing, offers even 
greater savings. Figure III-3 shows the potential gains to 
be achieved by such a procedure.
Internal, production-oriented economies of scale do exist
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but they do not, by themselves, explain the structural 
changes occurring within the cattle slaughtering industry in 
the years since World War II. There are other, external 
economies, not related to production, that do accrue to the 
slaughterhouse, accordingly, as its size increases. These 
are: 1) discounts available due to large volume buying and
transporting of fed cattle; 2) flexibility of serving both 
Montana and non-Montana markets; 3) availability of better 
and more extensive market knowledge and alternative prices 
and 4) relative ease in obtaining financial capital from 
lending institutions.
These externalities accrue to the larger plants partly 
due to reputation, partly due to their greater stability, 
partially due to their ability to specialize and due to the 
market power which they exert. The point is not how the 
economies are achieved; instead the point is that they do, 
in fact, exist and larger facilities are in a better position 
to take advantage of these cost savings.
The Feasibility of a Second Shift
Management must be continually aware of cost-saving pol­
icies. Fixed plant costs will be incurred no matter what the 
level of annual output. Also, is the fact that if a greater 
usage can be made of the facilities, the fixed cost portion 
of total costs, per unit of output, will fall, at least up 
to some level.
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By operating a second eight hour shift, management can 
take advantage of the fixed costs which will occur whether 
or not they provide for a second shift. Certainly addition­
al costs will be incurred, however, not to the extent that 
they will cause an increase in total slaughter costs per 
unit of output.
Table III-17 presents the estimated slaughter costs of 
the various sized plants per unit of annual slaughter. As 
suggested above, certain costs are increased. Extra pen 
space is required for cattle slaughtered during the second 
shift. Assuming a $5,000 cost for constructing another pen 
large enough to hold 300 cattle, total investment rises.
This causes an increase in annual depreciation, interest, 
insurance and taxes.
Another supervisor will be required for the second 
shift. His salary is assumed to be $15,000 and he will be 
completely devoted to administrative duties. Also, it is 
assumed that the second shift will receive a 5 per cent wage 
premium as an inducement to work the unfavorable hours.
A comparison of Table III-16 and Table III-17 will re­
veal that per unit costs of slaughter have been reduced. 
Variable costs have increased due to the 5 per cent wage 
premium paid on wages— all other costs remained constant. 
Fixed cost per unit of output declined considerably. This 
is the expected result since the increased usage of buildings
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE II1-17
ESTIMATED OPERATING COSTS OF VARIOUS TYPES AND SIZES OF 
SLAUGHTERHOUSES PER HEAD OP ANNUAL CAPACITY, ASSUMING 
A SECOND 8-HOUR SHIFT
COST ITEM A B C D E F G
FIXED COSTS
Depreciation :
Building! $ .19 $ .16 $ .18 $ .18 $ .17 $ .16 $ .15Equipment _ .14 .15 .10 .11 .11 .10 .10Administration^ .40 .40 .30 .30 .27 .21 .13
Insurance! .03 .03 .03 .03 .02 .02 .02
Taxes! .06 .06 .06 .06 .06 .06 .05Interest! .26 .26 .23 .23 .23 .21 .20
Total Fixed $ 1.08 $ 1.06 $ -90 $ .91 $ .86 $ .76 $ .65
VARIABLE COSTS
Labor^ $10,14 $10.14 $ 9.41 $ 9.41 $ 8.30 $ 7.97 $ 7.59Utilities .46 .41 .39 .39 .36 .34 .34
Other 2.77 2.78 2.35 2.31 2.38 2.20 2.14
Feed .77 .77 .77 .77 .77 .77 .77
Total Variable
Costs $14.14 $14.10 $12.92 $12.88 $11.81 $11.28 $10.84
Total Cost $15.22 $15.16 $13.82 $13.79 $12.67 $12.04 $11.49
Additional feedpens necessary to hold extra cattle for second shift 
increase depreciation, insurance,taxes and interest.
2Additional night-time supervisor required .
^Second shift includes 5% premium rate for inducement to work.
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and equipment reduced depreciation per unit. The increased 
production, with only a slight increase in investment, re­
duces per unit costs of interest, insurance and taxes.
Since only one additional supervisor is required, administra­
tive costs are also reduced.
Unit costs are not reduced tremendously, only between
2.5 per cent and 3.5 per cent. However, at the margin, this 
additional savings, say 3,0 per cent, amounts to a consider­
able sum. For example, cost reduction in Type F plants (75 
head per hour), operating a second shift and producing 
281,250 carcasses annually, amounts to $105,384.
The Optimal Sized Slaughterhouse
The optimal sized plant, where the long run average 
cost curve reaches its minimum, is at an hourly kill capacity 
of 120 head. Average cost per animal unit in slaughterhouses 
having this capacity is $11.88. This can be seen from Figure 
III-4. It shows the short run average cost curves of five 
plants varying in technology and size from a gravity-powered 
slaughterhouse, with an hourly kill capacity of 2 0 head to 
fully-powered, rail-type operations with a 12 0 head per hour 
killing capacity. Additionally, the long run average cost 
curve, the envelope of the short run curves, is presented.
As can be noted, further economies are small after output 
reaches the 120 head per hour (225,000 head per year) level 
of output capacity. They may even rise.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
FIGURE III-4 
ECONOMIES OF SCALE IN SHAUGHTERHOUSES
$16
oo
s
O
0
1
f
o>T)>OH
13
12
11
t
SRAC
SRAC
SRAC
SRAC
LRAC(ENVELOPE)
SRAC
0 3 7 , 5 0 0 7 5 , 0 0 0  1 1 2 , 5 0 0 1 5 0 , 0 0 0 1 8 7 , 5 0 0 2 2 5 , 0 0 0
ANNUAL OUTPUT 
(NUMBER OF CARCASSES)
117
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
118
Estimated investment cost, including freight and in­
stallation charges, is $2,261,433. Average cost of produc­
tion would be $11.88 if only one shift were operated. This 
cost could be reduced to $11,49 if a second shift were put 
into operation.
19TRANSPORTATION COSTS
Integration of the beef industry will require the trans­
portation of feed and cattle to the feedlot, fat cattle to 
the slaughterhouse and the shipment of suspended beef to fi­
nal non-Montana markets. The statewide distribution of the 
various units of the beef complex— i. e., the distances be­
tween them— will affect the total cost incurred by the in­
dustry. Therefore, any comparative advantage that it may 
develop will be affected. However, by elimination of the 
double shipping of cattle which results when Montana feeder 
cattle are shipped to midwestern states, fed, slaughtered 
and shipped back to the pacific states as finished beef, 
Montana can offset many production advantages which may exist 
in midwestern cattle-producing areas.
The Transportation Network
In 1970, there were 75,932 miles of roads in Montana.
19A more complete study would incorporate transportation costs 
into the economies of scale arguments and include the effects of larger 
quantities and longer distances in the analysis. For sinplicity, this 
study considers only specific locations and average distances.
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These consist of 10,505 miles of federal roadways, 11,834 
miles of state highways and the remainder in local (county 
and municipal) roads. Of this eimount, 39,259 miles are
2 0surfaced and the remaining 36,673 miles are unsurfaced. 
Figure III-5 shows the state's principal routes. Inter­
state highways pass through all major cities within the 
state. Billings is serviced by Interstate 90 and 94 and 
Great Falls is served by Interstate 15.
Four railroads serve the state. The Burlington Nor­
thern has both northern and southern routes. The Chicago, 
Milwaukee, St. Paul and Pacific serves mainly southern Mon­
tana but it has branches to Central Montana at Great Falls. 
The Union Pacific has a line from Butte south. The Sooline 
Railroad has a branch in northeast Montana but it is imma­
terial to this study.
Billings and Great Falls are served by both the Burling­
ton Northern and the Milwaukee Road. Figure III-6 shows the 
major rail lines throughout the state.
Transportation Costs of the Feedmill
Having considered the transportation network, let us 
now turn to the actual costs of transporting the necessary 
inputs of the integrated beef industry. First consider
2 0Bureau of the Census, Statistical Abstract of the 
United States— 1972, United States Department of Commerce, 
Washington, D. C., 1973.
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grain transportation costs. These costs are developed from
a 1970 study by George St. George and Charles Rust of the
Department of Agricultural Economics in Bozeman. The basic
21assumptions of the study are:
1. Operations are assumed to be in non-mountainous 
terrain on paved and improved gravel roads.
2. Firms of 3, 5, 10 and 20 trucks were considered.
3. Office space is rented.
4. Firms operate six days per week; trucks run sixteen 
hours per day with one driver per shift.
5. Speed is 40 m.p.h. on paved roads and 30 m.p.h. on 
gravel.
6. Loading time is 0.417 hours and 0.667 hours for 
semi-trailer {51,000 pound payload) at elevator and farm 
loading points respectively; 0.5 hours and 0.917 hours are 
required for doubles (70,500 pound payload), loading at 
elevator and farm loading points, respectively.
7. Unloading times are 0.08 3 hours and 0,117 hours for 
semi-trailers and doubles, respectively.
Table III-IB presents cost equations of the various 
firm sizes under both elevator loading and farm loading cir­
cumstances for both semi-trailers and double trucks. Figure
21George St. George and Charles Rust, "Grain Trucking 
Costs for Montana," Montana Agricultural Experiment Station 
Bulletin No. 638, Bozeman, March, 1970, pp. 3-4.
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TABLE III-18
GRAIN TRANSPORTATION COST FUNCTIONS, COST 
PER CWT. AS A FUNCTION OF MILEAGE
Round-Trip
Mileage
Interval
3 Truck Firm 
51,000 Pound 
Payload
Farm Loading0-30 Y .243 + .0ÏÙ8X Y - .3"4e + .6732X31-50 Y .243 + .0708X Y .365 + .0738X51-200 y 8 .243 + .0712X Y .365 + .0738X
70,500 Pound
Payload0—30 Y .243 + .0612X Y .+ .0633X31-50 Y .263 + .0612X Y .441 + .0638X51-200 Y .263 + .0615X Y = .441 + .0638X
Round-Trip 5 Truck Firm
Mileage 51,000 PoundInterval Payload
Elevator Loading Farm Loading0-30 Y .218 + .66Ô1X Y .328 + .Û713X31-50 Y • 218 + .0691X Y .328 + .0718X
51-200 Y .218 + .0694X Y = .328 + .0718X
70,500 Pound
Payload0="30... Y .243 + .oëoox Y .407 + .0620X31-50 Y .243 + .0600X Y .407 + .0624X
51-200 Y = .243 + .0603X Y = .407 + .0624X
Round-Trip 10 Truck Firm
Mileage 51,000 Pound
Interval PayloadElevator Loading Farm Loading0-3o Y .216 + .0683X Y = . 325 + .0705X
31-50 Y = .216 + .0683X Y .325 + .0711X
51-200 Y .216 + .0687X Y .325 + .0711X
70,500 Pound
PayloadO-fO Y .238 + .0593x Y .400 + .0613X
31-50 Y s .238 + .0594X Y = .400 + .0618X
51-200 Y = .238 + .0597X Y = .400 + .0618X
Round-Trip 20 Truck Firm
Mileage 51,000 Pound
Interval Payload
Elevator Loading Farm Loading
c-ao Y .197 + .0665X Y = .296 + .0685X31-50 Y .197 + .0665X Y = .296 + .0689X
51-200 Y = .197 + .0669X y = .296 + .0689X
70,500 Pound
Payload
0-3 0 Y =t .220 + .oSeox Y =s .368 + .0598X
31-50 Y = .220 + .0580X Y .368 + .0598X
51-100 Y = .220 + .0583X Y = .368 + .0602X
Y = Cost per CWT in cents 
X “ Mileage
Source: George St.George and Charles Rust, Agricultural Experiment Station
Bulletin No. 638, "Grain Trucking Costs for Montana,"^ Bozeman, 
March, 1970. pp. 18-19.
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III-7 graphs the cost equations for small firms (with three 
trucks) assuming farm loading points and for large firms 
(with twenty trucks) using the same assumption of farm load­
ing points. These cost-function equations will be used 
later in determining transportation costs of shipping barley 
to the feedmills.
Less information is available concerning the cost func­
tion of transporting roughages. In Montana, hay is not con­
sidered to be a cash crop. Much of the hay produced is 
stored by the farmer to help winter his cattle when range­
land grasses become scarce. That hay which is not used 
during the winter is generally stored to be used after a par­
ticularly dry summer and production is down.
The establishment of an integrated beef industry will 
require a change. Hay will become a cash crop and it will be 
shipped. In consideration of the feasibility of the industry, 
a transportation cost function must be developed for hay.
In order to estimate the cost function for the transpor-
22tation of hay, a 1965 study by C.G. Phillips, J.R. Davidson 
and C.R. Harston of Montana State University in Bozeman will 
be used.
The study reports that transportation charges were
22C.G. Phillips, J.R. Davidson and C.R. Harston, 
"Marketing Montana Hay," Montana Agricultural Experiment Sta­
tion Bulletin No. 595, Bozeman, Montana, April, 1965.
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consistent within a geographical area but varied consider­
ably between areas of the state. Transportation charges 
were affected by distances hauled, size of truck used, dis­
tance of main road that pickup and delivery were made and, in 
particular, the availability of backhauls. The greater the 
possibility of backhauls, the lower the rate. Generally, 
the report found that hay dealers whose principal customers 
were feedlot owners, maintained lower rates than dealers 
whose customers were not cattle feeders.
Schedule III-2 presents the findings of the study— an 
estimate of transportation costs for hay in various areas of
the state. The information was used to generate a general 
23cost equation applicable to the whole state.
SCHEDULE III-2 
HAY TRANSPORTATION COSTS
Area
0-
50
51-
100
(miles)
101- 151- 
150 200
201-
250
251-
300
Ravalli __1 __1
(per Jon milj)
$.043 $.040
Harlem,Chinook,
Havre $.155 $.110 " I
1—  1 1 —  1Jordan . 095 .080Billings .100 . 086 .078 .058 .058 X
No hauls in this range.Source : C . G. Phillips e^. ad., "Marketing
Montana Hay," p. 9.
23The equation is Y=$2.67 + .0327X, vhere Y is dollars per ton and X is one-way distance in miles.
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Schedule III-3 presents the estimated costs^^ of ship­
ping hay from farms to Great Falls and Billings using the 
above-mentioned cost equation.
SCHEDULE III-3
COST (PER TON) OF TRANSPORTING HAY
To Great Falls^'^ To Billings^
$9.49 $5.24
^Assuming a one-way distance of 210 miles.
2Assuming a one-way distance of 80 miles.
^Assuming cost equation to be 
Y = $2.627 + 0.0327X.
The schedule assumes that all roughage (hay and silage) 
is located at Poison, Sidney and Cascade. It is assumed to 
be shipped into Great Falls in the same proportion from all 
locations in identical vehicles. For the Billings location, 
the schedule assumes that the roughage is located in Bozeman, 
Red Lodge and Pompey's Pillar and is shipped into Billings 
in equal proportions from all locations.
The cost to Great Falls assumes a distance of 210 
miles— the average distance of Sidney, Poison and Cascade 
from Great Falls— or the average distance Great Falls is ex­
pected to import necessary roughage supplies. The cost to 
Billings assumes a distance of 80 miles— the average distance 
of Red Lodge, Bozeman and Pompey's Pillar from the city.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
128
Implicit in the schedule is the assumption that rough­
age production does increase above the five year (1967-1971) 
average production levels of the state and that those areas 
presently experiencing surplus production will continue to 
produce excess roughage supplies. If the roughage must be 
shipped in from bordering states, transportation costs will 
be significantly higher. Assuming that it became necessary 
to ship in roughage supplies from Central North Dakota, trans­
portation costs could run as high as $14.00 to $18.00 per 
ton.
Costs of shipping finished feed are assumed to be equiv­
alent to barley transportation costs assumed to be loading 
at elevator loading docks.
Transportation Costs of the Feedlot
Available information indicates that Montana does pos­
sess a transportation advantage over many other western 
states in the shipment of unprocessed materials. Table III-19 
reveals this fact. Montana is second only to New Mexico in 
having the lowest truck transportation rates for shipping 
cattle. Table III-20 reveals that Montana has the lowest 
average rail rates for shipping feeder cattle of the eleven 
western states.
This is not the case when the shipment of slaughter cat­
tle is considered. Out of the eleven states in the western 
region, Montana's average cost for shipping slaughter cattle
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TABLE III-19
COMPARISON OF INTERSTATE TRUCK RATES FOR HAULING 
CATTLE, NINE WESTERN STATES
ADJUSTED r a t e!
STATE________________________ (cents per CWT.)
1. New Mexico 83.59
2. MONTANA 83.85
3. Utah 88.65
4. Washington 91.35
5. Idaho 93.01
6. Colorado 94.21
7. Arizona 95.44
8. Nevada 99.59
9. Wyoming 102.69
^Unspecified adjustment, but probably adjusted by 
distance.
Source: Jack J, Allés, Can the Wolf Point, Montana Area
Compete as a Cattle Feeding Area? Wolf Point, 
April, 1973, p. 64.
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TABLE III-20
COMPARISON OF RAIL RATES FOR FEEDER CATTLE; 
ELEVEN WESTERN STATES
ADJUSTED MEAN RATES 
STATE__________________________ (Cents per CWT. )
1. MONTANA 111.21
2. New Mexico 112.20
3. Nevada 112.62
4. Wyoming 112.90
5. Washington 113.24
6. Colorado 114.67
7. Arizona 115.00
8. California 115.11
9. Oregon 115.29
10. Utah 118.12
11. Idaho 118.24
Source: Jack J. Allés, Can the Wolf Point, Montana Area
Compete as a Cattle Feeding Area"? Wolf Point, 
Montana, April, 1973, p. 6 5 .
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is tenth highest. Only Idaho ranks higher in cost than 
Montana.
Higher transportation costs for slaughter cattle are to 
be expected. As cattle increase in weight, they take up 
more space in trailers and freight cars. Fewer cattle can 
be carried. Fat cattle are more difficult to handle, making 
loading and unloading times longer. This increases costs.
Montana's transportation cost differential between feed­
er cattle and slaughter cattle does increase, as it does for 
other states. However, in Montana, the percentage increase 
is higher than in any other of the eleven western states—  
25.3 per cent (see Table III-21).
In Table III-22, transportation costs are given for
feeder cattle and fat cattle. The charges were used to de-
25termine a cost equation for shipping feeder cattle. This 
cost equation will be used in estimating transportation 
charges for the feedlot.
Transportation Costs of the Slaughterhouse
While feeder cattle may come from considerable distan­
ces around the feedlot, fat cattle generally are not trans­
ported over long distances. The slaughterhouse usually tries 
to purchase its slaughter cattle within a radius of twenty
25The cost equation is Y = $0.0907 + 0.0017X, where Y is cents per hundredweight and X is one-way distance in 
miles.
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TABLE III-21
COMPARISON OF RAIL RATES FOR SLAUGHTER CATTLE: 
ELEVEN WESTERN STATES
STATE
ADJUSTED MEAN 
RATES (cents per CWT.)
PERCENTAGE : 
OVER FEEDER 
RATE
1. New Mexico 131.89 17.5
2. Nevada 132.55 17.7
3. Wyoming 133.22 18.0
4. California 135.21 17.5
5. Colorado 135.31 18.0
6. Ari zona 135.43 17.8
7. Washington 135.89 20.0
8. Oregon 137.74 19.5
9. Utah 139.27 17.9
10. MONTANA 139.36 25.3
11. Idaho 139.65 18.1
See Table III-20 for feeder cattle rates.
Source; Except for percentage^ changes:
James St. Clair, Transportation of Cattle in the 
West, Agricultural Experiment Station, University 
of Wyoming, Research Journal 25, Laramie, Jan. 
1969, p. 35.
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8
ë'
a
3"
CD
CD"DOQ.Cao3"Oo
CDQ.
■a
CD
C/)
C/)
FROM GLASGOW TO:
RAIL TRUCK
FEEDER 
(per. CWT.)
FAT
Spokane $ 1.34
Seattle 1.62
Portland 1.65
Great Falls .75
Chicago 2.71
Minneapolis 2.02
Des Moines 2.35
Omaha 2.25
Billings — — — —
Williston
Rapid City
Elensburg
^Published rates for
(per CWT.)
$ 1.58 
1.92 
1.94
.86i
1
FAT 
(per CWT.)
DISTANCE
(miles)
$
.65 270
.525
.35
.75
1.25
279
141
500
800
U)w
Source: Brelsford & Associates, Producing Meat in Valley County and Eastern 
Montana, Bozeman, Montana, June, 1972, p. IV-16 for rail,p. X-5 for 
truck.
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to thirty miles.
Table III-22 shows freight rates for fat cattle ready 
for slaughter. These rates were used to determine a cost 
equation^^ for the transportation of slaughter cattle to the 
slaughterhouse.
In addition to fat cattle, the slaughterhouse incurs 
transportation costs for shipping suspended beef to market. 
Table III-23 shows freight rates for Great Falls and Billings 
to primary non-Montana markets. As the table indicates, 
quantity discounts up to 35.8 per cent are available to sus­
pended beef shippers by shipping a minimum of 7 6,000 pounds. 
This is meat from 113 slaughtered cattle or less than one 
hour's slaughter in the optimally-scaled slaughterhouse.
Total Transportation Costs of the Integrated Beef Industry 
Let us now turn to the transportation costs incurred 
by the integrated beef industry. In order to make an esti­
mate of these costs, certain assumptions must be made.
These will be explained in order to facilitate an understand­
ing of these estimates.
1. Distances between the feed and feedlot were estima­
ted as the average distance between the feedlot and areas of 
the state with surplus production from which the feedlot
2 6The cost equation is Y = $0.1389 + 0.0013X, where 
Y is cents per hundredweight and X is one-way distance in 
miles.
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TABLE HI-23
FREIGHT RATES FOR SUSPENDED BEEF TO SELECTED 
NON-MONTANA MARKETS
From Billings tot' Seattle-Portland
(per cwt.)
$ 1.41
1.28
1.41
1.28
San Francisco Chicago
(per cwt.) (per cwt.)
Single Trailer
(38,000 lb. min.) 
Double Trailer
(76,000 lb. min.)
|2 3 
2 4
From Great Falls to:®
Single Trailer(38,000 lb. min.)3 3 
Double Trailer _ . 
(76,000 lb. min.)-^ *
$ 2.17
1.97
2.16
1.95
$ 2.54
1.87
2.71
1.99
Sources ;
^Correspondence with B. N. Marketing Dept.— Pricing Division, Billings, 
Montana, Jan. 1973.
^Trailer on Flat Car (T.O.F.C.)
4
Assuming dressed weight of 671 lbs., this is meat from 56.63 animals. 
Assuming dressed weight of 671 lbs., this is meat from 113.26 animals.
Published rates for the Great Falls area do not exist ". . . that are 
tailored to obtain any business . . . "  (B.N. correspondence; see footnote 1 
above). Therefore rates are estimated from Table 27 in Bulletin 597, 
"Feasibility of Cooperative Cattle Feeding and Slaughtering in Montana," 
Agricultural Experiment Station Bozeman, July, 1965, p. 59 and adjusted to 
minimum weight requirements.
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might actually purchase the feed. The feedlots {for deter­
mination of distances) were assumed to be located at Great 
Falls and Billings. Great Falls was assumed to buy barley 
from Conrad, Fort Benton and Monarch in equal quantities for 
an average distance of 50 miles. Billings was assumed to 
purchase its feed from Hardin, Red Lodge and Lewistown for 
an average distance of 95 miles. A longer average distance 
is assumed for Billings because the region already faces 
a shortage of barley. Expansion of feeding will require 
shipping feed over longer distances.
2. Assumptions regarding hay have been discussed pre­
viously.
3. Both the Central and the South Central crop-report­
ing districts have considerable amounts of cattle existing
inside their borders, having a January 1, 1972 inventory of
27571,000 head and 548,000 head respectively. Therefore, 
the distance feeder cattle exist from the feedlot is short.
A 50 mile average distance is assumed.
4. One of the main requirements of a slaughterhouse is 
a steady supply of uniform-quality, fed cattle. Transpor­
tation costs rise rapidly as the distance slaughter cattle 
are shipped increases. Therefore, the slaughterhouse is
27Montana Department of Agriculture, Vol. XIV, op. 
cit., p. 70.
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assumed to have located at an average distance of 25 miles.
5. Feeder cattle are assumed to be background fed to 
700 pounds. The feedlot is assumed to feed them to 1,100 
pounds and when the slaughterhouses is finished, they will 
yield 671 pounds of dressed meat.
6. Cattle are shipped to primary non-Montana markets 
in proportion to the amount of the projected 1975 deficit 
that those markets make up of the total deficit.
Table III-2 4 shows the transportations costs of the
various sectors of the industry assumed to be located at
. 1 - . 28 Billings.
AGGRBGA.TE INVESTMENT COSTS AND OPERATING COSTS OF THE INDUSTRY
Aggregate investment costs for the various facets of 
the integrated beef industry are reported below in Schedule 
III-4. Investment costs, with the exception of feedlots 
without feedmills, are taken from earlier tables in this 
chapter.
The slaughterhouse forms the basis of the industry. 
Without it, there is no local demand for fat cattle and they 
must be shipped longer distances to out-of-state markets.
With feed costs so high, there is little margin to absorb 
these higher transportation costs. The slaughterhouse, then.
28,Costs for Great Falls will be discussed in a later 
section.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CDTDOQ.
CgQ.
"O
CD
C/)if)
CD
8
CD
3.
3 "
CD
CD"DOQ.
Cao3"Oo
CDQ.
■D
CD
C/)
C/)
TABLE III-24
INPUT REQUIREMENTS AND TRANSPORTATION COSTS OF THE INTEGRATED BEEF INDUSTRY
ITEM______________
Hay
Barley & Protein 
Supplement
Finished Feed
Feeder Cattle
Fat Cattle
Suspended Beef to: 
Washington-Oregon 
California 
Illinois
INPUT REQUIREMENTS AND TRANSPORTATION COSTS 
ONE WAY
QUANTITY DISTANCE RATE TRANSPORTATION COST
67,410 tons 80
596.204.000 lbs. 95
731.024.000 lbs, 25
214.000 head 50
@ 700 lbs.
214.000 head 25
@ 1,100 lbs.
19,260 
124,120 
70,620 —
$ 5,24 per ton
.1181 per cwt. 
.03135
.1757 per cwt. 
.1714 per cwt.
353,228
704,117
229,176
263,199
403,476
1.28 per cwt. 
1.97 per cwt. 
1.87 per cwt.
165,420
1,640,705
886,119
HW
00
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establishes the maximum amount of feeding that can be done 
within the state.
SCHEDULE III-4
AGGREGATE INVESTMENT COSTS OF THE 
INTEGRATED BEEF INDUSTRY
Unit
Slaugh­
terhouse
FeedmillFeedlot
without
Feed­
mill
Feedlot
with
Feed­
mill
TotalInvest­
ment
Number
1
4
UnitCost
$2,261,433666,390
Industry Total Without  Wifh
$2,261,433 $2,261,433
2,665,560
938,867 4,694,335
1,475,000 7,375,000
$9,621,328 $9,636,433
Earlier in the chapter, the optimal sized slaughter­
house was determined to have a capacity of 225,000 head.
Let us estimate the investment costs of the entire industry 
with the capacity to feed and finish a sufficient number of 
cattle for this size slaughterhouse to operate at 95 per 
cent of capacity. This allows for production difficulties 
which may result. Investment cost for this size slaughter­
house is $2,261,433.
It requires five optimally-sized feedlots (18,000 head).
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operating at 95 per cent of capacity to provide the neces­
sary 214,000 fat cattle for the slaughterhouse. Aggregate 
investment cost for these feedlots (including their own 
feedmills) is $7,375,000.
For the feedlot without a feedmill, the estimation of 
investment is slightly more difficult. From Table III-2 6, 
it can be seen that the cattle are fed a total of 3,416 
pounds of feed or 24.4 pounds per day. For the 18,000 cat­
tle on feed, this requires a feedmill capable of producing 
220 tons per day (24.4  ̂ 2,000 X 18,000 = 219.6 tons). The 
cost of a feedmill capable of producing this much feed is 
interpolated from Table III-4 and estimated to be $5 36,13 3. 
This cost is subtracted from the investment cost of the 
feedlot having a capacity of 18,000 head and including its 
own feedmill. The result is $938,8 67 as the investment cost 
of the 18,000 head capacity feedlot not including its own 
feedmill. Aggregate investment cost for the five feedlots 
is $4,694,335.
Five feedlots, operating at 95 per cent of capacity and 
feeding 17,120 head per day, each, require over 1,044 tons 
of feed per day (24.4 4 2,000 X 17,120 X 5 + 1,044.32 tons). 
Four optimally-sized feedmills, operating at 87 per cent of 
capacity, are required to produce this much finished feed. 
Total investment in the four feedmills is estimated from Ta­
ble III-4 to be $2,665,560.
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TABLE III-25
ESTIMATED COSTS OF BACKGROUND FEEDING IN MONTANA
COST ITEMS AMOUNT COST PER UNIT TOTAL COST
Hay 1582.7 lbs.
Barley 580.3 lbs.
Protein Supplement 286.9 lbs.
Feed Milling of Grain 580.3 lbs.
Yardage 147 days
Vaccinating-------------- ----------
Spraying----------------- ----------
Vet Costs
Death Loss (0.34%) — — — —
Interest — — — —
Total Cost
Total Cost/lb, of gain
S 38.00/ton 
2.7 5/cwt. 
75.00/ton 
0.12/cwt. 
0.05/day
30.06
15.96
10.73
0,70
7.35
0.25
0.50
0.80
0.41
1.12
67.88
0.223
Basic Assumptions:
a. Starting weight: 356 lbs; Ending weight; 660 lbs.; 
Total Gain 304 lbs.
b. Days of feed: 147 days
c. Average Daily Gain; 2.07 lbs./day
Source: Brelsford, except feed costs.
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TABLE 111-26
ESTIMATED-^ COSTS OF FINISHING YEARLINGS
IN MONTANA CUSTOM FEEDLOTS
COST ITEMS AMOUNT COST PER UNIT TOTAL COST
Hay 630 lbs.
Barley 2,646 lbs.
Protein Supplement 140 lbs.
Feed Milling of Grain 2,646 lbs.
Yardage 140 days
Vaccinating -------—
Spraying----------------- ---------
vet Costs ---------
Death Loss (0.34%)------- ---------
Interest _________
Total Cost
Total Cost/lb. of Gain
38.00/ton 
2.75/cwt. 
112.00/ton 
0.12/cwt. 
0.07/day
$ 11. 
72. 
7, 
3. 
9, 
0. 
0. 
0, 
0. 
1.
$108,
0
97
77
84
18
80
25
50
80
41
12
64
272
^Basic Assumptions:
a. Starting Weight: 700 lbs.. Ending Weight; 1,100 lbs. 
Total Gain: 400 lbs.
b. Days on Feed: 140 days
c. Average Daily Gain: 2.9 lbs./day.
Source: Brelsford; except feed costs and yardage.
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Total aggregate investment for the entire integrated 
industry, comprised of four feedmills, five feedlots and one 
slaughterhouse is $9,621,328. Investment cost for the in­
dustry whose composition includes five feedlot-feedmill com­
plexes and a single slaughterhouse is only slightly more, at 
$9,636,433.
In consideration of operating costs, let us first dis­
cuss feeding costs per head. Table III-25 presents cost 
estimates of background feeding calves from 356 pounds to 
660 pounds for 14 7 days producing a 2.07 daily gain at a 
cost of 22.3 cents per pound. Table III-26 presents esti­
mated costs of feeding yearlings from 700 pounds to 1,100
pounds a total of 140 days, yielding a daily weight gain of
292.9 pounds at a cost of 27.2 cents per pound. As the 
costs indicate, feed costs comprise a substantial portion of 
the total costs involved in cattle feeding. With feed costs 
as high as these, cattle feeders must try to operate as near 
to capacity as possible.
Table III-27 presents estimated costs, revenues and net 
incomes of the various facets of the integrated beef indus­
try. The table assumes prices existing as of April, 1973.
Revenues of the feedmill are based upon a five dollar
2 9Correspondence with Mr. Dan A, Klingenberg, Executive 
Vice President of Montana Beef Industries, Inc., indicates 
that these figures are appropriate in the state.
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TABLE 111-27
ESTIMATED REVENUES, COSTS AND NET INCOME OF THE INTEGRATED BEEF INDUSTRY
REVENUES_______ FEED MILL
Finished Feed $21,639,680 
Feeding 
Fat Cattle 
Suspended Beef 
Offal
Total Revenues
COSTS
Fat Cattle 
Feeder Cattle 
Feeding
Operating Costs 
Transportation 
Total Costs
Income (Loss)
Income Tax 
Net Income
Investment 
Rate of Return
_______FEED LOT________
NO WITH
FEED MILL FEED MILL
TOTAL
SLAUGHTERHOUSE
$ 22,921,540 
108,284,000
NO WITH
FEED MILL FEED MILL 
$ 21,639,680
$ 101,951,740
$ 22,921,540 
108,284,000 
101,951,740
$21,63^,680
$20,923,276
1,057,345
$151,205,540
$ 83,888 
22,921 
$ 23,321,720 
492,375
$131,205,540
,000
,540
$ 21,805,510 
1,320,544
$ 114,342,340
$ 108,284,000
2,555,850
3,095,720
$267,187,560
$108,284, 
83,888, 
22,921, 
$ 46,787,316 
4,645,440
$245,547,880
000
000
540
$ 24,361,360 
4,416,264
$21,900,621 $130,623,655 $120,936,684 $ 113,935,570 $266,526,296 $243,871,164
($ 340,941) $ 581,905 $ 1,269,946 $ 406,770 $ 661,264 $ 1,676,716
$ 251,814 $ 582,074 $ 189,750 $ 771,824
$ 330,091 $ 687,872 $ 217,020 $ 547,11X1 $ 904,892
$ 2,665,560 $ 4,694,335 $ 7,375,000 $ 2,261,433 $ 9,621,328 $ 9,636,433
7.0% 9.3 % 9.6% 5.7% 9.4%
^Net income is the sum of feedlot plus slaughterhouse net incomes.
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milling charge per ton of finished feed plus the cost of the 
feed. Total charge per ton of finished feed is $59.20 or 
$2.96 per hundredweight.
Fat cattle receipts are based upon 1,100 pound fat 
cattle selling at $506,00 per head or $46.00 per hundred­
weight. Suspended beef are assumed to have a 671 pound 
dressed-weight and sell at $71.00 per hundredweight. Offal 
revenues are $57.90 per head and will be discussed in great­
er detail in a later chapter. Feeder cattle costs were es­
timated as $392.00 per head or $56.00 per hundredweight for 
700 pound feeder cattle assumed to be background fed. Feed­
ing revenues and costs are determined to be $107.11 per head 
from Table III-26 and include all costs but interest and 
death loss which the feedlot absorbs.
Examination of Table III-27 strongly indicates that 
the composition of the industry must include the feedmill on 
the feedlot premises. While some economy is achieved by 
having a feedmill with a larger capacity, these savings are 
insufficient to cover all costs when transportation costs 
are considered. If the feedmill were to raise its price 
above $59.20 per ton, then the profitability of the feed­
lot would be reduced. This particular industry composition 
is not as efficient as the integrated feedmill-feedlot com­
plex. It results in lower profits and higher costs, some of 
which will ultimately be passed along to the consumer.
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The table reveals that the most profitable industry 
composition is the one which includes the five integrated 
feedmill-feedlot complexes and a single slaughterhouse. 
After tax net income, at the current price leves, is 
$935,848, yielding a return to investment of 9.7 per cent
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER IV
THE FEASIBILITY OF AN INTEGRATED 
BEEF INDUSTRY IN MONTANA
The potential profitability of each of the components of 
the integrated beef industry and the necessary requirements 
of expanding the industry in Montana have previously been 
discussed. Montana does possess most of the requirements 
for expansion. The most serious constraint to this expan­
sion is whether or not Montana can develop or locate an in­
expensive source of roughage. Other requirements— barley, 
feeder cattle, demand for final product and financial capi­
tal— are presently available or will be, given an approp­
riate return on invested capital.
Let us now turn to the evaluation of the integrated in­
dustry and determine whether or not it is feasible for Mon­
tana. In order to do so, the industry will be reviewed in 
terms of costs as they exist currently (April, 1973) and 
also, in terms of the average costs over the period from 
1962-1970. This range of costs will enable an evaluation of 
the industry's profitability and feasibility under the sit­
uation existing currently and under those circumstances pre­
vailing during the earlier period.
The two price levels not only allow us to determine an
average profitability for the industry but it also provides 
us with a high and low range of profitability within which
147
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we can expect the industry to fluctuate when it faces a 
similar level of prices.
At the same time, let us consider locations which ap­
pear to have locational advantages and tend to attract the 
integrated industry towards them. Locational advantages 
which will work in this manner are closeness to both rail 
and interstate trucking modes of transportation and relative 
abundance of input requirements in close proximity. From 
earlier discussions, we know that both the Billings and 
Great Falls areas fulfill these requirements.
Table IV-1 presents aggregate transportation costs of 
the entire industry assumed to be of optimal size and in­
dustrial composition considered to be most profitable.
Costs are determined for operations located in the Great 
Falls and Billings areas. Total transportation costs vary 
by only $3,556. This is explained by a $36,560 transporta­
tion advantage held by the feedmill-feedlot complex located 
at Great Falls and a $40,2 06 transportation advantage for 
the Billings slaughterhouse.
THE LSriEGRATED BEEF INDUSTRY: OPTIMAL SCALE, CURREMT PRICES
Aggregate industry operating costs are presented in Ta­
ble IV-2. The table assumes current price levels and that 
production technologies are identical in both Great Falls 
and Billings so the totals differ only by transportation 
differentials.
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c/)c/) INPUT REQUIREMENTS AND TRANSPORTATION COSTS OF THE INTEGRATED BEEF INDUSTRY
CD
8
33"
CD
CD
T3OQ.Ca
o3
T3O
ITEM QUANTITY
Hay
Barley & Protein 
Supplement 596 
Feeder Cattle
Fat Cattle
Suspended Beef To: 
Washington- 
Oregon 
California
Illinois
67,410 tons
,204,000 lbs.
214.000 head 
@ 700 lbs.
214.000 head 
@ 1,100 lbs.
19,260 head 
@ 671 lbs. 
124,120 head 
@ 671 lbs. 
70,620 head 
@ 671 lbs.
INPUT REQUIREMENTS AND TRANSPORTATION RATES 
ONE WAY GREAT FALLS ONE WAY
DISTANCE_____________RATE__________ DISTANCE
(miles)
210
50
50
25
$9.49/ton
.0639/cwt.
.1757/cwt.
.1714/cwt.
1.28/cwt. 
1.95/cwt. 
1.99/cwt.
(miles) 
80
95 
50
25
BILLINGS
RATE
$5*24/ton
.1181/cwt.
.1757/cwt.
.1714/cwt.
1.28/cwt.
1.97/cwt.
1.87/cwt.
CDQ.
■D
CD
C/)
C/)
TRANSPORTATION COSTS
Hay
GREAT FALLSmwrm—
Barley & Protein Supplement 380,974 
Feeder Cattle 263,199
Total Feedlot Transportation Cost 
Slaughter Cattle $ 403,476
Suspended Beef To;
Wash.-Ore. 165,420
California 1,624,048
Illinois 942,982
Total Slaughterhouse Transportation Cost
Total Transportation Cost
$1,283,894
3,135,926
$4,419,820
BILLINGS
$353,228
704,117
263,199
$ 403,476
165,420
1,640,705
886,119
$1,320,544
3,095,720
$4,416,264
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TABLE IV-2
aggregate operating costs^ OP THE 
INTEGRATED BEEF INDUSTRY
COST ITEM TOTAL
FIXED COSTS;Depreciation
AdministrativeTaxesInsuranceInterest
FEEDLOT-FEEDMILL ? 452,755 
100,000
18,00015,750
294,750
Total Fixed Costs S 921.250
VARIABLE COSTS:Labor
UtilitiesFeedOther
Total Variable Costs
TRANSPORTATION
COSTS : ___Great Falls 
Billings
TOTAL OPERATINGCOSTS ;______
Ĝ reat Falls
Billings
$ 633,44077,040 
19,812,120 361,660
$20.884.260
$ 1.283.894 
1,320,544
$23,089,404
$23,126,054
SLAUGHTERHOUSE?— n '5";'2'5'g---45.000
22,5009,000
90.000
$ 276.750
$1,583,60072,760
164,780
457,960
$2.279.100
$3,135,926
3,095,720
$5,691,776
$5,651,570
GREAT FALLS --------5 BILLINGS "603,055145,000
40,50024,750
384,750______
$1,198,000 $1,198,000
$ 2,247,040 149,800 
19,976,900 819,620
$23,163.360 $23,163,360
$ 4,419,820
$28,781,180
$ 4,416,264
$28,777,624
^Coat attributed to the industry is 95.11% of capacity level cost of 
operations.
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Total operating costs of the feedmill-feedlot complexes 
(hereafter referred to as the feedlot) in Great Falls are 
$2 3,089,404. Operating costs for the feedlot located at 
Billings are $23,126,054. Slaughterhouse operating costs 
for the Billings plant are $5,651,570 and $5,691,776 for the 
operation if located in Great Falls. This brings the total 
variance of operating costs to $3,556 or the amount of the 
transportation differential in favor of Billings, having an 
annual aggregate operating cost of $28,777,624 while it costs 
$2 8,781,180 for the industry if located in Great Falls.
Table IV-3 presents estimated revenues earned by the 
slaughterhouse. With the exception of cattle hide and car­
cass value, the figures come from Table BVI-1 of the En- 
gineering-Science, Inc. study^ of the Gila River Indian 
Reservation near Phoenix, Arizona.
Cost of the slaughter cattle were estimated at $4 6.00 
per hundredweight (choice). Current value of suspended beef 
was estimated to be $71.00 per hundredweight at wholesale 
value. The value of the hide is an interesting story in it­
self. After more than 20 years at a relatively stable price 
of 15 cents per pound, by 1973, its value had increased to 
between 35 cents and 45 cents per pound.
At existing prices. Table IV-4 examines the aggregate
revenues, costs and incomes of the entire industry located
^Engineering-Science, Inc., 0£. cit.
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TABLE IV-3
ESTIMATED REVENUE FROM THE SALE OF AN 1,100 POUND
BEEF ANIMAL AFTER SLAUGHTER
ITEM
PERCENT OF 
LIVE ANIMAL
UNIT PRICE 
PER POUND
VALUE PER 
ANIMAL
Hide 6.0 $ 0.375^ $ 24.75
Edible Fat 4.0 0.125 5,50
Inedible Fat 7.0 0.075 5.78
Liver, Tongue, 
Glands, Lungs, 
Heart & Tripe 2.4 0.320 8.45
Tail, Brain, & 
Headmeat 4.3 0.260 12.30
Blood 1.5 0.068 1.12
Value of Offal 25.2 $ 57.90
Carcass 61.0 $ 0.71^ 476.41
Waste & Shrink 8.8
Bone 5.0
TOTAL 100. 0 $534.31
^Current Prices
Source: (Except for hide and carcass)Engineering-Science, Inc., A Study to Investigate 
the Feasibility of Expanding & Diversification 
of Integrat^ed Cattle Feeding & Beef Production on the Gila Indian Reservation tJear Phoenix, 
Arizona! Arcada, California, July, 1967.
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CD
8
AGGREGATE REVENUES, COSTS AND INCOMES OF THE 
INTEGRATED BEEF INDUSTRY (CURRENT PRICE LEVEL)
TOTAL
REVENUES FEEDMILL-FEEDLOT SLAUGHTERHOUSE GREAT FALLS BILLINGS
3.
3"
CD
CD■DOQ.Cao3"Oo
CDQ.
■D
CD
C/)(/)
Fat Cattle 
Suspended Beef 
Feeding 
Offal 
Total Revenues
COSTS
Fat Cattle 
Feeder Cattle 
Feeding 
Operating Cost: 
Great Falls 
Billings
Total Cost:
Great Falls 
Billings
Income:
Great Falls
$ 108,284,000
22,921,540 
f"m‘,2Ô5,54ô
83,888,00022,921,540
23,089,404ToiCTri
$ 129,898,944 $ 12»,»35,6$T
$ 1,306,596
101,951,740
12,390,6005114,343,340
5108,284,000
5,691,7765,65T,5T0
5113,975,776~ITT;§Jg7?Tff
5 366,564
5108,284,000101,951,74022,921,54012,390,600 Î5H7ÏÎ77W $245,547,8815
5108,284,00083,888,00022,921,540
5 28,781,180
5243,874,720
5 1,673,160
5 28,777,624
5243,871,164
Billings 5 1,269,946 5 406,770 5 1,676,716
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in Great Falls and Billings. The procedure to estimate 
costs and revenues is the same as used in Table III-27. 
Slaughter cattle weigh 1,100 pounds and sell for $46.00 per 
hundredweight. Suspended beef carcasses, including offal, 
bring $534.31 in revenues, weighing 671 pounds. Feeding 
costs determined from Table III-26 are $107.11 per head. 
Feeder cattle costs were estimated to be $392.00 per head or 
$56.00 per hundredweight for the 700 pound background fed 
yearlings.
Income, before taxes, for the industry is $1,67 3,16 0 
for the Great Falls location and $1,676,716 for the Billings 
location. Great Falls maintains its favorable differential 
in the feeding aspect, leading Billings $1,306,596 to 
$1,2 69,946. Billings, however, outdistances Great Falls in 
the slaughterhouse with a taxable income of $406,770. Great 
Falls has a before tax income of $366,564.
niE INTEX3RATED BEEF INDUSTRY; OPTIMAL SCM£, 1962-1970 PRICES
Having viewed the workings of the optimal sized indus­
try in its current status, let us turn to the past in order 
to examine how well the industry would have performed had it 
been in existence. This will help us to put the industry 
into proper perspective. It will give insight into the eco­
nomic feasibility and help to establish an average profita­
bility which we can compare to other, established beef
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industries.
Table IV-5 presents the nine-year (1962-1970) average 
prices of barley, baled hay, 700 pound choice feeder steers, 
1,100 pound choice steers and 600-700 pound steer carcasses 
on a carlot basis. The table goes only through 1970 in or­
der to reflect the relatively low prices prevalent prior to 
1971. In that year, the average price of all commodities 
increased considerably. It goes no farther back than 1962 
because in earlier years, average prices were higher than in 
the 1962-1970 period. Since the purpose was to establish a 
high and a low for the industry, the earlier figures would 
have been misleading. They would have raised the average 
prices and made profitability lower than otherwise. For 
this reason, the figures were not included in the analysis.
Table IV-6 uses the information of Table IV-5 and devel­
ops average feeding costs for yearling steers (assumed to be 
background fed to 700 pounds) fed to slaughterable weights 
of 1,100 pounds. Average cost per pound of gain during the 
1962-1970 period was 17.3 cents compared to the 27.2 cents 
reported in Table III-26. A 57.2 per cent increase in feed­
ing cost has occurred in the feedlots. This is primarily 
due to higher feed costs.
Schedule IV-1 presents estimated operating costs of 
the industry and its components during the 1962-197 0 study 
period. These cost estimates will be used to determine net
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
156
TABLE IV-5
AVERAGE PRICES: BARLEY, BALED HAY, FEEDER STEERS,
CHOICE STEERS AND CHOICE CARCASSES (1962-1970)
, Baled 
Barley Hay^ 700 lb. Choice Feeder Steers
1100 lb. 671 lb. Choice^
Choice Steers Steer Carcass
1970 $ .78 $ 22.50 5 32.77 $ 28.45 $ 46.78
1969 .71 24.00 31.18 28.32 47.18
1968 .78 22.50 27.09 25.67 43.31
1967 .86 22.50 25.98 24.44 40.65
1966 .87 26.00 26.04 24.48 40.04
1965 .87 22.00 23.55 23.37 36.46
1964 .78 22.00 20.56 21.02 37.84
1963 .72 18.50 25.26 22.63
1962 .74 19.20 26.64 25.26
Total $ 7.11 $199.20 $ 239.07 $ 223.64 $ 392.27
Average S .79 $ 22.13 ? 26.56 $ 24.85 $ 41.75
^Source: Montana Agricultural Statistics, Vols, XIII & XIV, Montana
Department of Agriculture and Statistical Reporting Services, U.S.D.A., Helena, 
1970, 1972.
^"Prices of Choice Feeder Steers 550-750 lbs. Billings,Montana,1962-72," 
Cooperative Extension Service, M.S.U., Bozeman, Sept. 1972, Folder 123; "Price 
of Choice Heifers & Steers 900-1100 lbs., Billings, Montana, 1962-72,’*' Cooper­
ative Extension Service, M.S.U., Bozeman, Sept. 1972, Folder 120.
^Livestock 5 Meat Statistics, Supp. for Statistical Bui. #3 33, U.S.D.A. 
Econ. Resi Service, Washington D.C., 1971, l969j 19^71 1966.
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TABLE IV-6
FEEDING COSTS FOR FINISHING YEARLING 
STEERS (1962-1970 PRICES)
Cost Item Quantity Price Feeding Cost
Barley
Hay
Protein Supplement
Feed Milling of 
Grain
Yardage
Vaccinating
Spraying
Vet Cost
Death Loss
Interest
2646 lbs. 
630 lbs. 
140 lbs.
2646 lbs. 
140 days
$ 1.64/cwt. 
22.13/ton 
75.82/ton
.12/cwt. 
.05/day
43.48
6.97
5.31
3.18
7.00
.25
.50
.80
.41
1.12
Total Cost $ 69.02
Total Cost/lb. of Gain $ .173
Feed Cost per Head $ 55.76
Milling Charge 3.18
Yardage 7.00
Other 1.55
Total Feeding Cost per Head^ $ 67.49
^Not including death loss or interest.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
158
income and return on investment for the industry during the 
period.
SCHEDULE IV-1
OPERATING COSTS OF THE INTEGRATED BEEF 
INDUSTRY UNDER 1962-1970 AVERAGE PRICES
Slaughter- Great 
Item Feedlot house Falls Billings
Fixed Costs $ 921,250 $ 276,750 $1,198,000Variable 
Costs 
less Feed
Costs 1,072,140 2,114,320 3,186,460
Feed Costs 11,932,640 99,246 12,031,886
Transporta­
tion 
Costs :
GreatFalls 1,283,894 3,135,926 $ 4,419,820
Bill­
ings 1,320,544 3,095,720 $ 4,416,264
Total Oper­
ating 
Costs :
Great
Falls $15,209,924 $5,626,242 $20,836,166 
Bill-ings $15,246,574 $5,586,036 $20,832,610
Table IV-7 shows aggregate revenues, costs and taxable 
incomes of the industry at its two hypothetical locations 
under the 1962-197 0 average price levels. Costs and revenues 
were estimated as in previous tables using the older prices 
determined in Table IV-5.
Table IV-8 presents corporate income taxes, net incomes
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TABLE IV-7
AGGREGATE REVENUES, COSTS AND INCOME OP THE 
INTEGRATED BEEF INDUSTRY (1962-1970 PRICES)
COST ITEM 
REVENUES
TOTAL
FEEDMILL-FEEDLOT SLAUGHTERHOUSE GREAT FALLS BILLINGS
Suspended Beef 
Fat Cattle 
Feeding 
Offal 
Total Revenues 
COSTS
Fat Cattle 
Feeder Cattle 
Feeding
Operating Costsi 
Great Falls 
Billings 
Total Costs:
Great Falls 
Billings 
Income >
Great Palls 
Billings
$ 58,496,900 
14,442,860
$ 72,939,760
$ 39,786,880 
14,442,860
15,209,924 
$ 15,246,574
$ 69,439,664 
$ 69,476,314
$ 3,463,466
$ 59,950,495
5,011.880 
$ 64,962,375
$ 58,496,900
5,626,242 
$ 5.586,036
$ 64,123,142 
$ 64,082.936
$ 59,950,495 
58,496,900
14,442,860
5,011,880
$137,902,135 $137,902,135
$ 58,496.900
39,786,880
14,442,860
$ 20,836,166
$133,562,806
$ 839,233 $ 4,339,349
$ 879,439
$ 20,832,610
$133,559,250
$ 4,342,905
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and profitability estimates of the optimal-sized beef in­
dustry for both the current price level and average 1962- 
1970 prices. Industry profitability raised from 9,4 per 
cent to 2 3.8 per cent, a 14.4 per cent increase. However, 
the greatest rise occurred in the feedlots which posted a
15.5 per cent increase in profitability.
Average profitability of the industry appears to be 
identical in both Great Falls and Billings at 16.6 per cent. 
Great Falls leads Billings by only 0.3 per cent in feeding 
while Billings leads Great Falls in slaughtering by 1.0 per 
cent.
REASONABLE VERSUS OPTIMAL SCALE OF OPERATIONS
In an earlier discussion, the argument was put forth 
that the optimal scale of operations dictated that in a com­
petitive market, firms would have to operate at the point 
where the average long-run costs were at a minimum. This 
means the optimal scale of plant is the one whose minimum 
short-run average cost of production is equal to the long- 
run average cost.
While the argument is theoretically accurate, it does 
depend heavily upon the assumption of a perfectly competi­
tive market. Assumptions of a perfectly competitive mar­
ket include, among others: 1) perfect knowledge of alter­
native prices, markets, wages and resources, by all buyers
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C/) CORPORATE INCOME TAXES, NET INCOME AND RATE OF RETURN OF THE INTEGRATED BEEF INDUSTRY
CURRENT PRICES
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Feedmill-Feedlot
Income Corporate Income Taxes Net Income
$1,306,596
599,666 $ 706,930
Investment Cost $7,375,000
Rate of Return: Before Taxes After Taxes
Income Corporate Income Taxes Net Income
17.7%9.6%
$3,500,116
$1,652,556
Investment Cost $7,375,000
Rate of Return: Before Taxes After Taxes 47.5%25.1%
GMAT FALLS Slaughter- house Total Feedmill-Feedlot
BILLINGSSlaughter-house
170,451 770,117$~ igl,!!^ $ 903,043 582,074 189,750 $ 217,020
16.2%8.7% 17.4%9.4% 17.2%9.3% 17.9%9.6%
1962-1970 AVERAGE PRICES
397,332 2,049,888 1,634,964 416,631$ 441,401 $2,28$,461 $1,828,502 $ 462,808
37.1%19.5% 45.0%23.8% 47.0%24.8% 38.9%20.5%
Total
$ 366,564 $1,673,160 $1,269,946 $ 406,770 $1,676,716
771,824 $ $04,892'
$2,261,433 $9,636,433 $7,375,000 $2,261,433 $9,636,433
17.4%9.4%
$ 839,233 $4,339,349 $3,463,466 $ 879,439 $4,342,905
2,051,595 $2'; 2 91,310
$2,261,433 $9,636,433 $7,375,000 $2,261,433 $9,636,433
45.1%23.8%
Average After Tax Return 17.4% 14.1% 16.6% 17.1% 15.1% 16.6%
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and sellers; 2) no one buyer or seller is sufficiently 
large that he can individually affect the market price; 
and 3) perfect mobility of all factors of production to 
all production locations.
These assumptions are not fulfilled. Perfect know­
ledge of all prices, resources, etc. is never available to 
all buyers and sellers. While there may not exist any buy­
ers or sellers in Montana who can affect the market price 
of cattle, they do exist elsewhere in large cattle-producing 
areas of the United States. Finally, perfect mobility of 
all factors of production does not hold. In particular for 
labor this is the case. Family ties and obligations, health 
hazards and age are all reasons which will prevent a perfect­
ly mobile labor force. Lack of knowledge of available em­
ployment vacancies, higher wages or job skill will also work 
in opposition to the economic tenent of perfect mobility.
In addition, the minimum average costs of production 
depend upon external, non-production oriented cost-savings 
mentioned in Chapter III. External cost savings resulting 
from input cost reductions, volume transportation cost re­
ductions, more extensive market knowledge, etc., are all 
extremely dependent upon entrepreneurial skills. As the 
skill of management improves, so will the profitability of 
the industry. The highly skilled management, necessary to 
generate the high efficiency of the infant industry, is
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probably not available in Montana. These skilled managers 
would have to be attracted to Montana by offering high sal­
aries, eliminating some of the savings.
In view of the above discussion, since an other-than- 
perfect market situation exists and sufficient skilled man­
agement does not avail itself to the industry, Montana would 
be wise to consider the feasibility of an integrated beef 
industry smaller than the optimal size. Given a smaller 
scale of operations to command, management existing in the 
state will be able to learn more quickly, grow with the in­
dustry and provide greater production efficiencies. In time, 
it will be able to manage the optimally-scaled industry.
Industrial composition of the "scaled-down" beef enter­
prise will remain essentially the same. It will consist of 
six feedmill-feedlot complexes and one slaughterhouse. Let 
us now turn to the investment costs and operating efficien­
cies of such an industry.
THE FEEDLOT COMPLEX
The feasibility of an integrated beef industry in Mon­
tana is doubted by some. Their principal argument is that 
weather conditions existing throughout the state make ef­
ficient weight gains next to impossible during the winter. 
Another argument is that the shortage of investment capital 
makes construction of high-cost, enclosed facilities
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prohibitively expensive. Thus, they imply, wide open feed­
lots must be built and that these will be forced to shut 
down operations due to inefficiencies of feeding.
However, the cattle feeding complex as proposed by the 
2Brelsford study suggested for Valley County and eastern Mon­
tana combines the efficiencies of enclosed feedlots and the 
relatively low investment costs of open feeding facilities.
A partial-confinement-partial-open feedlot, with a capacity 
for 10,000 head,provides for sheds over the feedbunk area 
and provides protection from inclement weather. It would 
reduce operating costs and provide covered feeding and loaf­
ing areas for the cattle. It is suggested for the Montana 
beef industry.
Its primary advantages are a result of reduced operating 
costs and increased feed conversion efficiency. The feed- 
bunks would not need to be cleaned as often and feed loss 
would be reduced due to the lack of blowing winds and freez­
ing snow and ice. The quality of care for the cattle would 
be superior to the open lots since it would be performed un­
der the increased protection of the sheds.
Investment Cost and Operating Efficiency
Detailed investment costs for the proposed 10,000 head
2Brelsford, oĝ . cit. , pp. XI-6-XI-7
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
165
custom feedlot are given in Table IV-9. The structure would 
have an estimated cost of $1,018,775 and would have an ex­
pected useful life of 15 years. It would include pollution 
control devices and would have a feedmill capable of pro­
ducing a variety of feed mixtures.
Operating costs and revenues of the feedlot are presen­
ted in Table IV-10. Cost estimates come from Table III-13 
and revenues from Table III-26. Operating the feedlot com­
plex at 100 per cent of capacity yields a $94,936 income net 
of transportation costs and incomes taxes. Since the feed­
lot is assumed to operate on a custom basis, it neither owns 
nor sells the feeder cattle. However, in order to estimate 
the overall profitability of the feedlot in a later section, 
the cattle will be assumed to be owned and sold by the feed­
lot. Failure to do so would necessitate estimating the 
fixed investment of all farmer-feeders, background feeders 
and cattle speculators who feed cattle through custom feed­
lots in order to generate a rate of return on investment.
To do this is beyond the scope of this study.
Table IV-11 shows expected revenues and operating costs 
(net of transportation and income taxes) assuming varying 
degrees of operating efficiency between 55 per cent and 100 
per cent. It is unlikely that a custom feedlot will be oper­
ating at 100 per cent of capacity at all times. The state's 
tradition of spring calving and fall marketing and the
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TABLE IV-9
ESTIMATED INVESTMENT COSTS OF PARTIAL 
CONFINEMENT-PARTIAL OPEN FEEDLOT COMPLETE 
WITH A 10,000 HEAD CAPACITY^
Dirt Work
Pollution Control
Water, Sewer & Automatic 
Waterers
Fencing and Gates
Slotted Floors and Drain Field
Feedbunks
Working Area
Scales
Office & Shop
Feedmill & Grain Storage
Sheds over Feedbunks
Land, Water Source and 
Miscellaneous Costs
Total Cost
Feedlot With Feedmill 
13,488 
8,093
40,273
88,775
83,840
51,170
32,370
26,975
37,765
314,507
211,519
100,000
$1,018,775
^For a more detailed description of the feedlot 
complex see Brelsford and Associates, Producing Meat in 
Valley County and Eastern Montana, JuneT 1972. Bozeman< 
pp. Xl-é - XI-7.
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TABLE IV-10 
ESTIMATED OPERATING COSTS AND REVENUES
OF 10,000 HEAD CAPACITY
WITH A TURNOVER RATE OF 2
Revenues ($107.11 x 25, 000 HEAD)
FIXED COSTS:
Depreciation $ 59,813
Taxes 2,500
Insurance 2,000
Admini strative 20,000
Interest 40,751
Total
VARIABLE COSTS:
Labor $ 77,750
Vet Supplies 11,250
Insecticides 2,250
Trucking (not cattle) 13,900
Maintenance 8,350
Electricity 13,250
Fuel 16,500
$2,677,750
125,064
Total 14 3,250
Feed Costs ($92.58 x 25,000) 2.314.500
Total Costs 2,582,814
Net Income $ 94,936
^Includes salary for management.
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general lack of extensive cattle feeding will act as a hin­
drance to 100 per cent capacity operations- The table re­
veals that the break-even level of operations occurs at 
about 57 per cent of capacity or feeding 5,685 cattle at 
one time. It is suspected that management will have few 
difficulties in creating sufficient business to fill the 
feedlot above the 57 per cent level.
The proposed 10,000 head custom feedlot discussed above 
has an average operating cost of $103.31. Total operating 
costs, as reported in Table III-13 decline from $107.4 2 in
1.000 head capacity feedlots to $101.68 per head in the op­
timally-sized feedlots with a capacity of 18,000 head. This 
means that the recommended feedlot, having a capacity of
10.000 head, includes over 71 per cent of production economies 
of scale. As management improves, increasing its entrepre- 
nuerial capacity, ceteris paribus, average costs will decline, 
increasing the profitability of the feedlot.
THE SLAUGHTERHOUSE COMPLEX
Six feedlots, operating at 93.75 per cent of capacity, will 
provide enough slaughter cattle to operate a slaughterhouse 
with an annual capacity of 140,625 head or 75 head per hour.
Investment Cost and Operating Efficiency
Total investment cost, including freight costs of equip­
ment and installation charges, as reported in Table III-15,
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TABLE IV-ll
ESTIMATED REVENUES AND OPERATING COSTS OF A 10,000 HEAD CUSTOM FEEDLOT
AT VARIOUS PERCENTAGES OF CAPACITY^ (ASSUMES TURNOVER OF 2.5 TIMES)
100% 95% 93.75% 80% 70% 55%
Revenues $2,677,750 $2,543,863 $2,510,391 $2,142,200 $1,874,425 $1,472,763
Fixed Costs $ 125,064 $ 125,064 $ 125,064 $ 125,064 $ 125,064 $ 125,064
Variable Costs 143,250 136,088 134,297 114,600 100,275 78,788
Feed Costs 2,314,500 2,198,775 2,169,844 1,851,600 1,620,150 1,272,975
Total Cost $2,582,814 $2,459,927 $2,429,205 $2,091,265 $1,845,489 $1,476,827
Income (Loss)
From Operations $ 94,936 $ 83,936 $ 81,186 $ 50,935 $ 28,936 ($ 4,064)
H
VO
^Break even point is at 56.85 percent of capacity.
Variable cost/unit + Fixed Cost =
Ç98.31X + $125,064
(Where X is the number of cattle fed per year)
Revenue limit 
$107.IIX
$125,064
$125,064
$125,0648ÜW
($107.11 - 98.3DX 
$8.BOX 
X
14.212 bead
14.212 divided by 25,000
X
56.85 percent of capacity
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is $1,490,281. Life expectancy of the building is 25 years 
with no salvage value. Life expectancy of the equipment is
12.5 years with a slavage value of 10 per cent of installed 
cost.
Operating costs presented in Table 111-16 show a de­
cline from $15.63 to $11.88 in Type A plants (2 0 head per 
hour, gravity powered) and Type G plants (120 head per hour, 
fully powered), respectively. Average operating cost, per 
head of annual capacity in the 75 head per hour capacity 
plant is $12.49. This is reduced to $12.04 if a second 
shift is employed, a reduction of 3.6 per cent.
At 75 head per hour kill capacity and an operating cost 
of $12.49 per head, 81 per cent of the total internal cost- 
saving economies occur. Operating a second shift increases 
the cost-savings, generating an additional $105,384 in in­
come, as reported in Chapter III.
Montana has five federally inspected slaughterhouses—
one each in Missoula, Great Falls, Helena and two in Billings,
The two in Billings, Midland Empire Packing Company and 
Pierce Packing Company, have a combined daily capacity of 
1,300 carcasses. They provide the area with the largest 
slaughter facilities in the northwest.
A plant having a 75 head per hour killing capacity
would have a 563 head daily capacity. If a second shift
were employed, its daily capcity would be 1,125 head— one of 
the largest operations in the northwest. A well managed
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plant of this size would certainly possess market power. 
Hence, many external economies of scale would accrue to the 
plant.
Additionally, a plant of this size would want to ser­
iously consider expansion of its production line to include 
the rendering of offal products and the manufacture of vari­
ety meats such as liver, tongue or oxtail. Following the 
example of Iowa Beef Processors, Inc. (IBP) by such diversif­
ication, the international market is opened. In 1972, IBP 
had to export one-third of its production of variety meats,  ̂
mostly to European markets. Beef by-products processing 
and hide refinement are further profitable areas of expan­
sion .
INVESTMENT COSTS OF THE INTEGRATED BEEF INDUSTRY
Let US now consider the aggregate costs of investment 
of the induvidual units of the smaller industry. We have 
considered each unit by itself in order to determine the po­
tential profitability of the integral parts. The feedmill, 
the feedlot and the slaughterhouse are, individually, impor­
tant to the production process. It is not an a b s o l u t e  
necessity for each to be profitable by itself, since it can 
be absorbed by another, profitable, sector. The combined
^lowa Beef Processors, Inc., Annual Report— 1972,
p . 20.
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operation of all facets, however, must be profitable in 
order for the industry to be considered an economically 
feasible operation. Therefore, while it by no means implies 
single ownership, but certainly cooperative management, the 
ultimate feasibility will be evaluated by consideration of 
the aggregate investment costs, operating costs, expenses 
and revenues of the individual operations which, together, 
comprise the integrated industry.
The largest sector of the industry, as discussed earli­
er, is the slaughterhouse. It has an annual output capacity 
of 140,625 head (approximately 94 million pounds of meat) and 
an estimated investment cost of $1,490,2 81.
Demand for this many slaughter cattle is sufficient to 
keep six 10,000 head capacity feedlots having an annual turn­
over rate of two and one-half (2.5) times operating at 93.75 
per cent capacity. Alternatively, this is equivalent to hav­
ing only 93.75 per cent of annual output absorbed by the in­
dustry. The remainder would go to the local community. Es­
timated investment cost for these six feedlots is $6,112,650. 
Schedule IV-2 summarizes the aggregate investment costs for 
the entire industry.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
173
SCHEDULE IV-2
AGGREGATE INVESTMENT COST OF THE 
INTEGRATED BEEF INDUSTRY
Per Cent UnitUnit Number of Capacity Cost Total Cost
Slaughter­
house 1 100,00 $1,490,281 $1,490,281
Feedlot 6 93.75 1,018,775 6,112,650
Total Cost 
of In­
vestment $7,602,931
TRANSPORTATION COSTS OF THE "SCALED-DOWN" INDUSTRY
Having discussed the concept of optimal versus reason­
able sized industries and determined investment costs and 
operating costs, let us now estimate aggregate costs of 
transportation incurred by the industry. All assumptions re­
main identical to those discussed in Chapter III, so rates 
and distances remain the same as in earlier tables. These 
are reproduced in Table IV-12.
Transportation costs for suspended beef are estimated in 
an identical manner as those presented in Table III-24. Pre­
sented in Schedule IV-3, is the estimate of suspended beef 
shipments. These projected 1975 deficits are taken from 
Table 11-30. Percentages of total projected deficit are cal­
culated and multiplied by total output to estimate suspended 
beef shipments.
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SCHEDULE IV-3
SUSPENDED BEEF SHIPMENTS
Per Cent Suspended
State Deficit of Total Beef Shipments(1,000 pounds)
California 1,158,239 58.7 82,527
Illinois 644,637 32.7 45,932
Oregon 55,250 2.8 3,869
Washington 115,499 5.9 8,297
Total 1,973,625 100.1 140,625
Transportation costs and input requirements for the in­
tegrated industry appear in Table IV-12. The table presents 
aggregate transportation costs of the various sectors of the 
industry assuming locations at Great Falls and Billings.
Transportation costs are similar at both Great Falls and 
Billings. Great Falls has an advantage in transporting feed 
while Billings has the advantage in shipping the suspended 
beef to final markets. The total transportation costs differ 
by only $1,786. Location at either Great Falls or Billings 
does not seriously impair the feasibility of the industry.
In addition to total costs of transportation. Table 
IV-12 also gives insight into locations of the various facets 
of the industry. The locational composition of the industry 
would be different at both cities.
At Great Falls, for example, transportation of hay ap­
pears to have the strongest locational pull so the feedlot 
should try to locate nearer a source of roughages. Billings
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INPUT REQUIREMENTS AND TRANSPORTATION COSTS OF THE INTEGRATED BEEF INDUSTRY
8
( O '
3
CD
3.
3 "
CD
3
" OO
Q .Ca
o
3■DO
CDQ.
■D
CD
C/)
C/)
ITEM QUANTITY
INPUT REQUIREMENTS AND TRANSPORTATION RATES 
ONE WAY ONE WAY
DISTANCE GREAT FALLS RATE DISTANCE BILLINGS RATE
Hay
Barley & Protein 
Supplement 
Feeder Cattle
Fat Cattle
Suspended Beef to; 
Washington-Oregon 
California 
Illinois
Hay
44,296,875 tons
3,917,812,500 lbs.
140.625 head 
e 700 lb.
140.625 head 
0 1100 lbs.
12,166 head 82,527 head 
45,932 head
Barley and Protein Supplement 
Feeder Cattle
Total Feedlot Transportation 
Cost
Slaughter Cattle 
Suspended Beef to: Washington-Oregon 
California 
Illinois Total Slaughterhouse 
Transportation Cost
Total Transportaion Cost
210 $ 9.49 per ton
50 .0639 per cwt.
50 .1757 per cwt.
25 .1714 per cwt.
1.28 per cwt. 
1.95 per cwt. 
1.99 per cwt.
TRANSPORTATION COSTS
GREAT FALLS$420,357,̂ 4 
250,348.21 
172,954.68
$843,640.23
$ 265,134.37
104,491.34
1,079,824.50
613,325.40
$2,062,775.61
$2,906,415.84
80
95
50
25
$ 5.24 per ton
.1181 per cwt. 
.1757 per cwt.
.1714 per cwt.
1.26 per cwt. 
1.97 per cwt. 
1.87 per cwt. H• s jU1
BILLINGS
$232,11^.62
462,693.65
172,954.68
$867,763.95
$ 265,134.37
104,491.34
1,090,899.60
576,340.95
$2,036,866.26
$2,904,630.21
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does not have the same problem. Barley has the strongest lo­
cational pull, so the feedlot should try to locate near a 
source of barley.
Another fact that Table IV-12 appears to substantiate is 
that while an industry located near the Billings area could 
supply both western and midwestern markets, an industry loca­
ted near Great Falls should try to concentrate only on west- 
coast markets. Schedule IV-4 further emphasizes this fact.
SCHEDULE IV-4 
TRANSPORTATION COSTS OF SUSPENDED BEEF
Quan- Great Quan-
State tity Falls tity Billings
Califor-
nia 122,558 $1,603,610
Washing­
ton &
Ore­gon 18,067 155,174 29,448 $ 252,923
Illinois —  —  111,177 1,395,016Total 140,625 $1,758,78? 140,625 $1,647,93?
For a slaughterhouse located at Great Falls, transporta­
tion costs are reduced $38,858 by shipping suspended beef 
only to Pacific-Coast states. Furthermore, an industry loca­
ted at Billings, serving only Washington, Oregon and Illinois, 
reduces transportation costs by $12 3,792.
Schedule IV-5 puts all of the information together, as­
suming that Great Falls serves only west-coast markets and 
Billings serves non-Montana markets other than California.
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Under these circumstances, an industry located in the Bil­
lings area generates considerable cost savings in transpor­
tation— $86,721—  and appears to be the more favorable loca­
tion of the two.
However, since Montana's cattle herd is large, with 
nearly 1.5 million cattle marketed out-of-state annually, 
the state should seriously consider the possibility of estab­
lishing more than one integrated beef industry— one in 
Billings and one in Great Falls.
SCHEDULE IV-5
TRANSPORTATION COSTS OF THE 
INTEGRATED BEEF INDUSTRY
Unit
Feedlot Transportation 
CostsSlaughterhouse Trans­
portation Costs:
Fat Cattle 
Suspended Beef Total Transportation 
Costs
Great Falls
$ 843,640
265,1351,758,784
$2,867,559
Billings 
$ 867,764
265,135
1,647,939
$2,780,838
THE "SCALED-DOWN" INDUSTRY: CURRENT PRICES
As with the optimally-scaled industry, let us determine 
a profitability range within which the smaller industry can 
be expected to fluctuate. From this we can determine the 
average expected profitability of the industry. We can then 
compare it with established national firms and the optimal-
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sized industry.
Table IV-13 presents aggregate operating costs of the 
entire integrated industry and its integral parts assuming 
current price levels. The table considers operations located 
in both Great Falls and Billings. Since technology is known, 
identical industries will be operating in both cities.
Total operating costs of the feedlot in Great Falls are 
$15,371,969. These are $24,124 less than the operating costs 
of $15,396,093 for feedlots located in the Billings area.
Slaughterhouse operating costs vary by $110,845 in favor 
of the Billings location, having annual operating costs of 
$3,669,482. It costs $3,780,327 for the same firm located 
at Great Falls.
Aggregate operating costs for the entire industry loca­
ted at Great Falls are $19,152,296 and in Billings, 
$19,065,575, making a total difference of $86,721 in favor of 
the Billings location.
Using existing prices. Table IV-14 determines aggregate 
revenues, costs and incomes for the industry located at Great 
Falls and Billings.
Revenues and costs are estimated assuming 1,100 pound 
fat cattle sell at $506.00 per head or $4 6.00 per hundred­
weight. Suspended beef are assumed to have a 671 pound 
dressed weight and sell at $71.00 per hundredweight. Offal 
revenues are estimated from Table IV-3 to be $57.90 per head.
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TABLE IV-13
AGGREGATE OPERATING COSTS^ OF THE 
INTEGRATED BEEF INDUSTRY
COST ITEM FIXED COSTS TOTALFEEDLOT SLAUGHTERHOUSE gREST FAITS- BILLINGSDepreciation 5 71,7Ï9 $ 408,167Administrative 112,500 45,000 157,500Taxes 14,063 5,625 19,688Insurance 11,250 15,469 26,719Interest 229,224 59,063 288,287Total Fixed Costs $ '703,485 ..^.■T9"8 ,'8''7'8.".. $ 900.361 S 9O0.30i
VARIABLE COSTSLabor $ 437,344 $1,094,063 $ 1,531,407Utilities 74,531 47,813 122,344
Maintenance 46,969 46,969Supplies 75,938 — —  ̂ 75,938Feed 13,019,062 108,281 13 ,127,343Other 171,000 309,375 480,375
Total Variable
Costs $13,824,844 $1,559,532 $15,384,376 $15,384,376
TRANSFORATIONCOST:
Great Falls S 843,640 $2,023,919 $ 2,867,559Billings $.. ■g"S7","7"S'4’ $1,913,"074' $2,780,838
TOTAL OPERATINGCOST:
Great Falls $15,371,969 $3,780,327 $19,152,296
Billings $15,396,093 $3,669,482 $19,065,575
Icost attributed to feedlot is 93.75% of capacity-level cost of operation. 
2Included with "other”.
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Feeder cattle costs were based upon a price of $56.00 per 
hundredweight or $392.00 for 700 pound, background-fed feed­
er cattle. Feeding revenues and costs are estimated from 
Table III-26 as $107.11 per head, including all costs in the 
table but death loss and interest, which are assumed by 
the feedlot.
Income, before taxes, for the industry is $860,048 and 
$946,769 for the Great Falls and Billings areas, respective­
ly. Great Falls dominates in the feeding, leading Billings 
$659,281 to $635,157 in taxable income. Billings, however, 
leads in the slaughtering portion of the production process, 
having a before tax income of $311,612. The before tax in­
come for the Great Falls location is $200,767.
Table IV-16 displays the profitability of the industry 
and the component parts under the assumed existing price 
levels. On the whole, the return on investment is rather 
low. Only the slaughterhouse operation, located in Billings 
appears to be near average. This is principally due to the 
favorable transportation differential it possesses over Great 
Pa11s-located slaughterhouses.
These low rates of return are indicative of the cost- 
price Squeeze in which the smaller operations find themselves. 
Larger, diversified firms, producing specialty meats and 
custom products, will enjoy a larger profit margin.
From the table, it can be seen that the slaughterhouse, 
at either location, is the more profitable operation, given
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TABLE IV-14
AGGREGATE REVENUES, COSTS AND INCOMES OF THE 
INTEGRATED BEEF INDUSTRY (CURRENT PRICE LEVEL)
TOTAL
REVENUES FEEDLOT SLAUGHTERHOUSE GREAT FALLS BILLINGS
Fat Cattle 
Suspended Beef 
Feeding 
Offal
Total Revenues 
COSTS
Fat Cattle 
Feeder Cattle 
Feeding
Operating Cost: 
Great Falls 
Billings 
TOTAL COSTS: 
Great Falls 
Billings 
INCOME :
Great Falls 
Billings
$71,156,250
15,062,343
$55,125,000
15,062,343
$ 659,281
$ 635,157
$ 66,995,156
8,142,188
$ 71,156,250 
66,995,156 
15,062,343 
8,142,188
$86,218,593 $ 75,137,344 $161,355,937 $161,355,937
$ 71,156,250 $ 71,156,250 
55,125,000 
15,062,343
15,371,969 3,780,327 $ 19,152,296
$15,396,093 $ 3,669,482 $ 19,065,575
200,767 $ 860,048
311.612
$85,559,312 $ 74,936,577 $160,495,889
$85,583,436 $ 74,825,732 $160,409,168
946,769
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the current price structure. It shows a 1.3 per cent mar­
gin over the after-tax return to investment in the Great 
Falls' feedlots and a 5.3 per cent margin over the feedlot 
in Billings.
Overall, after tax return on initial investment, for 
the industry is 6.4 per cent at Great Falls. Billings shows 
only a slight improvement of 0.6 per cent, yielding a 7.0 
per cent return on investment.
THE "SCALED-DOWN" INDUSTRY: 1962-1970 PRICES
Let us now examine the historical performance of the 
integrated industry, had it existed in the recent past, dur­
ing the 1962-1970 period.
Using the average costs of the period presented in Ta­
bles IV-5 and IV-6, Schedule IV-6 presents estimated opera­
ting costs of the industry. These cost estimates will be 
used to determine net income and return to invested capital 
for the smaller industry during the 1962-1970 period.
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SCHEDULE IV-6
OPERATING COSTS OF THE INTEGRATED BEEF 
INDUSTRY UNDER 1962-1970 AVERAGE PRICES
Item Feedlot
Slaughter­
house
Great
Falls BillingsFixed Costs $ 703,485 $ 196,876 $ 900,361Variable
Costsless Feed
Costs 805,782 1,451,251 2,257,033Feed Costs 7,841,250 65,217 7,906,447Transporta­tion
Costs :Great
Falls $ 843,640 $2,023,919 $ 2,867, 559Bill­
ings $ 867,764 $1,913,074 $ 2,780,838Total Oper­
ating 
Costs :
Great
Falls $10,194,157 $3,737,262 $13,931, 420
Bill­
ings $10,218,281 $3,626,418 $13,844,699
Tables IV-15 and IV-16 demonstrate that the proposed in­
dustrial complex, under the conditions of lower prices prev­
alent during the 1962-1970 period, is considerably more prof­
itable. The before tax rate of return for the industry is 
34.4 per cent at Great Falls and 35.5 per cent at Billings. 
After taxes, this return on invested capital is 18.4 per cent 
and 19.0 per cent, respectively for Great Falls and Billings. 
This is an increase of 12 per cent over the current situation.
Perhaps as interesting as the increase in profitability
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TABLE IV-15
AGGREGATE REVENUES, COSTS AND INCOMES OF THE 
INTEGRATED BEEF INDUSTRY (1962-1970 AVERAGE PRICE LEVEL)
COST ITEM:
REVENUES
TOTAL
FEEDLOT SLAUGHTERHOUSE GREAT FALLS BILLINGS
Suspended Beef 
Fat Cattle 
Feeding 
Offal
TOTAL REVENUES 
COSTS :
Fat Cattle 
Feeder Cattle 
Feeding
Operating Cost; 
Great Falls 
Billings 
Total Cost: 
Great Falls
Billings 
Income ;
Great Falls 
Billings
$38,439,843
9,490,781
$26,145,000
9,490,781
$39,395,039
3,293,906
$39,395,039
38,439,843
9,490,781
3,293,906
$47,930,624 $42,688,945
$38,439,843
$45,829,938 $42,177,106
$45,854,062 $42,066,261
$ 2,100,686 $ 511,839
$ 2,076,562 $ 622,684
$90,619,569 $90,619,569
$38,439,843
26,145,000
9,490,781
10,194,157 3,737,263 $13,931,420
$10,218,281 $ 3,626,418 $13,844,699
$88,007,044
$ 2,612,525
$87,920,323
$ 2,699,246
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CORPORATE INCOME TAXES, NET INCOMES AND RATES OP RETURN OF THE INTEGRATED BEEF INDUSTRY
CURRENT PRICES
GREAT FALLS BILLINGS
Feedlot Slaughterhouse Total Feedlot Slaughterhouse Total
Income $ 659,281 $ 200,767 $ 860,048 $ 635,157 $ 311,612 $ 946,769
Corporate Income 
Taxes $ 283,455 $ 90,868 $ 374,323 $ 271,875 $ 144,074 $ 415,949
Net Income $ i25,B2é $ l09^b99 — r"4w;7'25" $ 366,282 $ 167,538 $ 530,820
Investment $6,112,650 $ 1,490,281 $7,602,931 $6,112,650 $1,490,281 $7,602,931
Rate of Return: 
Before Taxes 
After Taxes
10.8%
6.1%
13.5%
7.4%
11.3%
6.4%
10.4%
5.9%
20.9%
11.2%
12.5%
7.0%
1962-1970 AVERAGE PRICES
Income $2,100,686 $ 511,839 $2,612,525 $2,076,562 $ 622,684 $2,699,246Corporate Income 
Taxes $ 975,329 $ 240,182 $1,215,511 $ 963,750 S 293,374 $1,257,124
Net Income $1,125,357 $ “271,T57. ..51^7977014 $l,ll2,812 $ 319,2 S y $1,442,092
Investment $6,112,650 $ 1,490,281 $7,602,931 $6,112,650 $1,490,281 $7,602,931
Rate of Return: 
Before Taxes 
After Tcxes
34.4%
18.4%
34.3%
18.2%
34.4%
18.4%
33.9%
18.2%
41.8%
22.1%
35.5%
19.0%
Average Rate of Return^ 12.3% 12.8% 12.4% 12.1% 16.7% 13.0%
After taxes.
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of the industry, are the reasons behind the rise in profits 
Schedule IV-7 presents a partial explanation.
SCHEDULE IV-7
PERCENTAGE INCREASE IN COSTS OVER 
1962-1970 AVERAGE PRICE LEVEL
Bar- Baled 
ley Hay 
$2.75 $38.00
1.64 22.13
Unit 
Current 
1962-
1970 ___________
Per 
Cent 
In­
crease 67.7% 71.?!
Feed­
ing
$107.11
67.49
Choice
Feeder
Steers
$56.00
26.56
58.7% 110.8%
ChoiceSlaugh­
terCattle
24.85
85.1%
Choice
Carcass
$46.00 $71.00
41.75
70.1%
The schedule reveals, that while the price of output 
has been rising, the cost of inputs has been rising faster. 
Consider the feedlot, for example. Feed and feeder cattle 
costs have increased by between 68 per cent and 111 per 
cent, while at the same time, the feeding charge has only in­
creased by 59 per cent.
This fact is further developed by Table IV-17. The table 
demonstrates that profitability is reduced entirely by a cost 
structure rising faster than revenues increase.
THE FEASIBILITY OF AN INTEGRATED BEEF INDUSTRY 
The industry, both in its most-optimal and in a less-
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TABLE IV-17
AGGREGATE CHANGES IN INCOME OF THE 
INTEGRATED BEEF INDUSTRY
INDUSTRY
Income Change to Explain
FEEDLOT SLAUGHTERHOUSE GREAT FALLS BILLINGS
$1.441.405 $ 311,072 $ 1,752,477 $ 1,752,477
Change From Revenue
Increases :
Suspended Beef & Offal $32,448,399 $32,448,399
Fat Cattle $32,716,407 32,716,407
Feeding 5,571,562 5,571,562
Change Explained by Increased
Revenue $38,287,969 $32,448,399 $70,736,368 $70,736,368
Change From Cost Increases
Slaughter Cattle $32,716,407 $32,716,407
Feeder Cattle $28,980,000 28,980,000
Feeding 5,571,562 5,571,562
Operating Costs 5,177,812 43,064 5,220,876
Change Explained By Increased
Cost $39,729,374 $32,759,471 $72,488,845 $72,488,845
Explained Decrease in Income $ 1,441,405 $ 311,072 $ 1,752,477 $ 1,752,477
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than-optimal scale, has been viewed in terms of current pri­
ces and average prices levels that would have been faced by 
the industry had it existed during the 1962-1970 period. An 
average profitability has been developed for the industry. 
This is reviewed in Schedule IV-8.
SCHEDULE IV-8
AVERAGE PROFITABILITY OF THE 
INTEGRATED BEEF INDUSTRY
Optimal-Sized Industry^
________ Great Falls_______   . Billings_________
Feed- Slaugh- Feed- Slaugh-
lot terhouse Total lot terhouse Total17TT% 15.5% 16.9% 1771% 19.4% 17.6%
"Scaled-Down" Industry 
12.3% 12.8% 12.4% 12.1% 16.7% 13.0%
^Adjusted to include transportation costs of sus­
pended beef shipments to west coast markets for Great Falls location and all markets but California for Billings 
location. This enables comparison with "scaled-down" in­
dustry .
The slaughterhouse and industry profitability rates 
presented in the schedule adjust for differing assumptions 
regarding transportation. Recall that in the optimal sized 
industry, suspended beef shipments were assumed to go to 
identical markets (i.e., Washington, Oregon, California and 
Illinois) from both industry locations. However, in the 
"scaled-down" industry, suspended beef shipments were to go
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only to Pacific-Coast markets for the Great Falls industry 
location and to all markets other than California for the 
Billings-located industry. Profitability figures were ad­
justed to insure comparability and, as such are presented in 
Schedule IV-8.
As expected, the optimally-scaled industry is the more 
profitable. Profitablility of the Great Falls industry 
ranges between 9.7 per cent and 24.1 per cent, for an aver­
age return on investment of 16.9 per cent. These same fig­
ures for the Billings industry are 10.4 per cent, 24.8 per 
cent and 17.9 per cent, respectively.
For the less-than-optimal-sized industry located at 
Great Falls, the profitability range would be between 6.4 
per cent and 18.4 per cent, yielding an average return to 
investors of 12.4 per cent. For the Billings location, 
profitability ranges between 7.0 per cent and 19.0 per cent, 
yielding an average of 13.0 per cent.
Comparison of the Industry with the National Firms
Table IV-18 summarizes all the information presented in 
earlier tables. It shows assets (investment), sales and net 
income for the industry under various price levels. It shows 
average operating statistics for both the optimally-scaled 
industry and the smaller-scaled industry.
These average operating statistics are then compared, 
in Table IV-19, to six national firms listed in the top 500
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SALES, ASSETS, INCOME AND RELATED STATISTICS OP THE PROPOSED MONTANA BEEF COMPLEX
UNDER CURRENT AND AVERAGE 1962-1970 PRICES
ASSETS
(thousands)
NET
SALES INCOME
(thousands)(thousands)
NET INCOME AS 
% OF SALES RETURN ON INVESTMENT
Optimal Scale Industry:
Current Prices:
Great Falls $ 9,636 $ 245,548 $ 934
Billings 9,636 245,548 1,003
1962-1970 Average 
Prices;
Great Falls 9,636 137,902 2,320
Billings 9,636 137,902 2,389
Average 9,636 191,725 1,662
"Scaled Down" Industry:
Current Prices:
Great Falls $ 7,603 $ 161,356 $ 486
Billings 7,603 161,356 531
1962-1970 Average 
Prices;
Great Falls 
Billings 
Average
7.603
7.603
7.603
90.620
90.620 
125,988
1,397
1,442
964
0.4
0.4
1.7
1.7 
0.9
0.3
0.3
1.5
1.5 
0.8
9.7
10.4
24.1 
24.8
17.2
6.4
7.0
18.4
19.0
12.7
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corporations for 1972. The tables reveal that at 197 3 pri­
ces, Montana’s industry is below the average level of profi­
tability generated by national firms in 1972. The average 
for the state is 10.4 per cent and 6.7 per cent for the op­
timal and sub-optimal industires, respectively.
Three things must be kept in mind, however : 1) Mon­
tana's profits are in terms of higher 1973 prices, while the 
industrial average is in terms of lower, 1972 prices; 2) 
the six firms, themselves, vary considerably— one reported 
a loss and the rest reported return to stockholders' equity 
between 7.7 per cent and 15.3 per cent; and 3) the six firms 
are between three and twenty times the size of the proposed 
Montana Beef Industry. They are vertically integrated to in­
clude processing of variety meats, custom products, hides 
and inedible products such as bones, hooves and tallow.
This increases profitability.
Looking at the long-range, average profitability indi­
cator, the rate of return generated by the integrated beef 
industry looks much more promising. It compares quite fav­
orably with the industry average, being under it by only 
two-tenths of one per cent (0.2%) in the "scaled-down" in­
dustry and exceeding the average by 4.3 per cent in the lar­
ger, optimally-sized industry.
The optimally-scaled industry, generating a 17.2 per 
cent average return on investment and above the industry
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TABLE IV-19
8 SALES, ASSETS, INCOME AND RELATED STATISTICS OF SIX NATIONAL BEEF INDUSTRIES (1972)
COMPARED TO THE MONTANA BEEF INDUSTRY
CD
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FIRM ASSETS
(thousands)
SALES
(thousands)
NET INCOME 
(thousands)
NET INCOME AS 
% OF SALES
Iowa Beef Processors,
Inc. $160,726 $1,284,724 S 7,367Oscar Meyer 230,911 712,284 15,975
American Beef Packers 60,002 511,746 1,099
Rath Packers 36,177 277,436 ( 4,616)Needham Packers 29,455 252,546 2,085
National Beef Packers 28,392 223,000 936
Six Firm Average $ 90,944 $ 543,622 $ 3,808
Montana Beef Industry
Average:
Optimal Size $ 9,636 S 191,725 $ 1,662"Scaled Down" 7,606 125,988 964
Five firm average.
^Expressed as percent of initial investment.
0.6
2 . 2
0.2
0.80.4
0.7
0.9
0.8
NET INCOME AS % OF 
STOCKHOLDER EQUITY
15.1
11.57.7
15.3
14.9
12.9̂
17.2;
12.7'
K)
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average, could attract all the financial capital into the 
state that is necessary to construct and operate the indus­
try. It is definitely a feasible operation. The "scaled- 
down" industry, with an average rate of return less than the 
national firms, would be less attractive to out-of-state 
investors. It also is a feasible investment— at least in 
terms of long-range plans for economic development in Montana 
through expansion of the beef sector.
If the industry is financed by Montana capital, most of 
the benefits generated by the industry will accrue to the 
state. Only a small portion of its value— e.g. depreciation 
on equipment purchased out-of-state and some transportation 
and installation costs— will be exported out-of-state.
Management existing in the state is capable of handeling 
such an operation. They can grow with the industry and with­
in a short time be capable of managing the larger, optimal­
sized industry. This will increase the benefits of the inte­
grated beef industry even more.
While at present, the feasibility of the industry is 
rather limited, its long run feasibility is of great impor­
tance to the Montana economy. Montana should take advantage 
of its comparative advantage of cattle and feed and use it 
to further develop its economy. Establishing the integrated 
beef industry in Montana is one way to accomplish this task.
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CHAPTER V
ECONOMIC IMPLICATIONS OF THE INTEGRATED BEEF INDUSTRY, 
POLICY RECOMMENDATIONS, SUMMARY AND CONCLUSIONS
ECONOMIC IMPACT OF THE INTEGRATED BEEF INDUSTRY
Having previously demonstrated that the integrated beef 
industry would allow Montana investors to earn a higher rate of 
return on investment than if they invested in other alterna- 
tives--i.e., the national beef industries in Table IV-19— let 
us now turn to the economic impact of the industry on the 
state of Montana. The discussion of economic impact will be 
limited to the smaller-scaled industry for reasons just men­
tioned in the previous chapter, because the smaller industry 
will enable Montana to develop its expertise in the finished 
beef industry more easily than will the larger, optimally- 
scaled industry.
The procedure will be to determine the increase in val­
ue added to the state's receipts for agricultural products 
through the integrated industry. It will estimate the direct 
and indirect economic impact of the industry on Montana's 
economy.
Increase in Value Added Through Production
Value added is a concept used to determine the increase 
in the worth of an economic good or service when it passes
194
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through a particular stage of the productive process. It 
aids economists in calculating national income. It is appli­
cable on both the national and state levels, so the concept 
can be used to facilitate the determination of the economic 
impact of the integrated industry on Montana— both its di­
rect and secondary impact due to the functioning of the 
multiplier. The multiplier is another economic concept 
which measures the chain of expenditures set in motion by 
an initial impetus, in this case, the workings of the inte­
grated beef industry. For example, wages and profits paid 
out will be spent on rents, clothing, electricity and other 
goods and services. These revenues, in turn, will be spent 
for raw materials, wages, retail goods, construction, etc.
A chain of expenditures is created which causes the increase 
in revenues (increase in value added) to be greater than the 
original impact.
Table V-1 presents the increase in value added to Mon­
tana cattle receipts by processing them within the state and 
selling the suspended beef in non-Montana markets. The ta­
ble assumes cattle, fed to 1,100 pounds yield 671 pounds of 
dressed beef which sell at $71.00 per hundredweight. Re­
ceipts from offal are assumed to be $57.90 as reported in 
Table III-24, making total receipts for the cattle of $534.31.
Also assumed by the table is the fact that the average 
weight of all cattle currently shipped out-of-state is 700
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TABLE V-1
INCREASE IN VALUE ADDED TO MONTANA CATTLE 
THROUGH THE INTEGRATED BEEF INDUSTRY
Carcass 671 pounds @ $71.00/cwt. = $ 476.41
Offal 57.90
Total Receipts per head $ 534.31
7 00 pound steer @ $56.00/cwt. 392.00
Total Value Added $ 14 2.31
Less Depreciation on Machinery Purchased 
Outside Montana:
Slaughterhouse $0.31
Feedmill 1.19
1.50
Total Increase in Value Added per Head $ 140.81
140,625 Head @ $140.81 $19,801,406.00
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
197
pounds. The value of the 700 pound feeder cattle is calcu­
lated using a value of $56.00 per hundredweight as assumed 
throughout this study. Total value added through production 
which is declared within the state, is $140.81 per head.
For the total industry, this makes a total direct impact on 
the economy of $19,801,406 each year at the current price 
level.
The secondary impact of the industry, as the revenues 
filter through the economy is reported in Table V-2 to be 
$29,702,109, making the total impact of the industry to be 
$49,503,515. This is for each industry, consisting of six 
feedlots and one slaughterhouse, established. With the num­
ber of complete industries that the state can support being 
three (472,000  ̂ 140,625), the total economic impact that 
the industries would have on Montana could be $148,510,545 
on a yearly basis.
In terms of employment, this would mean over 500 new 
job opportunities. Twelve jobs would be available in each 
of the 18 feedlot complexes, making a total of 216. In each 
slaughterhouse, approximately 100 jobs would be created.
This makes a total of 516 new job openings created by the 
integrated beef industry.
Personal Income
Personal income is a better indicator of economic welfare 
than value added. Unfortunately, to estimate the effects of
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TABLE V-2
SECONDARY (MULTIPLIER)-^ IMPACT OF THE INTEGRATED 
BEEF INDUSTRY ON THE MONTANA ECONOMY
Economic Sector
Activity Per $1 
of Agricultural 
Income
Agriculture 1.0168
Manufacturing .0452
Transportation .0440
Communications .0100
Utilities .0365
Retail .4 238
Services .0615
Finance .0285
Wholesale .0728
Farm Products Handlers .0762
Rentals .0425
Construction .0652
Total Business Generated 1.9230 
Household .5288
Local Government .0482
Total Multiplier Effect 2.5000
Multiplier 
Effects 
of the Integrated 
Beef Industry
$ 20,134,069
895,024
871,262
198,014
722,751
8,391,836
1,217,786
564,340
1,441,542
1,508,867
841,560
1,291,052
$ 38,078,103
10,470,984
______954,428
$ 49,503,515
"Source : Brelsford.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
199
the industry on personal income, many assumptions pertaining 
to managerial policies on dividends and undistributed pro­
fits, transfer payments, etc., would have to be made. Such 
assumptions would tend to confuse rather than to clarify.^
As an alternative, since personal income has been a
relatively constant proportion of gross national product
2(79.6 per cent ), the change in personal income has been es­
timated as 79.6 per cent of the change in Montana's value 
added. Thus, the increase in personal income that would be 
contributed by the integrated beef industry would be 
$15,761,919. This is an increase of 0.6 per cent over Mon­
tana's personal income in 1972. Three such industries, which 
Montana has the ability to support, would make the total in­
crease in personal income 1.7 per cent.
POLICY RECOMMENDATIONS
Results of this study seem to indicate certain policy 
recommendations for the state government to pursue. These
Personal income in this case is defined as value 
added through production less depreciation, indirect taxes, social security payments, corporate income taxes and undis­
tributed profits plus transfer payments and net interest paid 
by the government.
Between 1950 and 1972, personal income has comprised 
between 77.8 per cent and 82.0 per cent of gross national 
product, for an average of 79.6 per cent.
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policies, if enacted, would help to establish the integrated 
beef industry and aid in maintaining its existence.
1. Stimulate Discussions
The state government should immediately pursue the pol­
icy of encouraging economic seminars throughout the state 
discussing the feasibility of establishing an integrated 
beef industry. The urgency of this policy is substantiated 
by the fact that Idaho is currently investigating the feasi­
bility of such an enterprise. Its closer proximity to many 
of the 1975 deficit areas would make competition more 
difficult.
Informing prospective Montana-based investors of the 
profit potential of the industry will help to keep the indus­
try in the hands of Montanans and eliminate the exporting of 
benefits to other, larger states.
2. Encourage the Establishment of a Slaughterhouse
The slaughterhouse, as has been previously discussed, is 
the cornerstone of the entire industry. It, therefore, is 
very important to the industry to get work started on the es­
tablishment of a slaughterhouse. After construction is under 
way, existing feedlots can probably supply its needs until 
the larger 10,000 head feedlots can be built to take over 
the chore.
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3• Transportation Costs
Earlier in the study, the high transportation rates ex­
isting in Montana were discussed. Concomitant to getting a 
slaughterhouse to establish itself in the state, governmental 
officials should strive to reduce transportation costs, par­
ticularly in the fat cattle and suspended beef phases of the 
industry. Perhaps transportation subsidization could be an 
argument used to induce a slaughterhouse to come to Montana.
Failing this, the state might increase transportation 
rates on feed and feeder cattle. This would force cattlemen 
to carefully consider whether or not to export their cattle. 
More cattle would probably remain in Montana to be fed.
This would increase the availability of slaughter cattle and 
help to establish a slaughterhouse in the state enhancing 
the development of the integrated beef industry.
4. Increase Irrigation
In order to increase Montana's cattle feeding, as point­
ed out in Chapter II, the state must find a way to eliminate 
the shortage of roughages for feed rations. Through in­
creased irrigation, this shortage can be eliminated. Another 
worthwhile policy which the state should consider is the de­
velopment of an inexpensive method of irrigation. This would 
increase production yields, the value of the land and end the 
roughage shortage.
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5• Research
This study lays the groundwork for additional research. 
The study assumed specific locations of feed grains and 
roughages and computed total costs for only the Great Falls 
and Billings areas, because on an a priori basis, the loca­
tion of nearby transportation facilities seemed to indicate 
these two locations as being least cost centers.
The results indicated that the industry located in the 
Great Falls area should try to locate nearer roughage sup­
plies and the Billings-located industry should try to center 
its activities nearer feed grain supplies. These hypotheses 
should be more strenuously tested as well as considering 
other regions of the state in order to determine the area of 
least cost production.
Additional research is needed to determine the actual 
cost function for the transportation of hay. If Montana is 
to establish an integrated beef industry, hay will become a 
cash crop and more information will be necessary to properly 
evaluate the industry's performance.
Additional research which is indicated is further study 
into the development of an economical process for artificial 
insemination and estrus synchronization and the effect that 
these would have on profits. This would aid cattlemen in 
producing higher calving rates, more uniform marketing weights 
and it would aid them in determining the profitability of
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such procedures.
SUMMARY AND CONCLUSIONS
The cattle industry is important to the Montana economy. 
However, in its present form, it is not contributing as much 
to the economy as it could. By taking more of the state’s 
annual calf crop, which now exceeds 1.5 million, and feeding 
them some of the state's feed grains presently exported, the 
beef sector could contribute nearly $150 million more each 
year in revenues when primary and secondary impacts are con­
sidered. This is an increase of over 40 per cent.
The state has sufficient barley resources to feed nearly 
472,000 cattle to slaughterable weights. Roughage supplies 
are the only constraint on expanded cattle feeding. The 
study indicates an annual shortage of about 102,000 tons of 
hay, however, this shortage could be eliminated in one of 
several ways.
Cattle appear to present no immediate restriction on ex­
pansion of feeding. The calf crop of 1.5 million is matched 
almost exactly with an exodus of 1.3 million head of out-of- 
state shipments each year. If more of these remained in the 
state, sufficient quantities would be available for the 
integrated industry.
The study projects an excess demand for beef of approx­
imately 2.1 billion pounds or the meat from more than 3.4
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million cattle. This excess demand emanates from seven 
states lacking the necessary resources to provide sufficient 
quantities of beef to meet the demands of its population. 
These seven states, western, except for Illinois, are Cali­
fornia, Nevada, Oregon, Utah, Washington, Wyoming and 
Illinois.
The integrated industry consists of one slaughterhouse 
and six feedlot complexes. The slaughterhouse has an annual 
capacity to process 140,625 head of slaughter cattle. Its 
investment cost is $1,490,281 and it yields an average return 
on investment of 14.7 per cent. The six 10,000 head feedlots 
have an annual turnover rate of 2,5 times and have a total 
investment cost of $6,112,650. The average profitability of 
the feedlots is 12.1 per cent. Total investment of the en­
tire industry is $7,602,931 and it has an average profitabil­
ity of 12.7 per cent. This compares with a national average 
of 12.9 per cent in 1972 quite favorably. Each such industry 
would increase personal income by $15,761,919 or 0.6 per cent 
over personal income in 1972. The three industries which 
Montana could support could raise personal income 1.7 per 
cent over personal income in 1972.
In conclusion, the establishment of an integrated beef 
industry in Montana does appear to be a feasible operation. 
Much of the state is barren of trees and shrubbery, being 
semi-arid, open rangeland— particularly in the eastern half
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half of the state. Much of the state's land is lacking ade­
quate minerals and sufficient moisture to provide any eco­
nomic benefit as cropland but is well-suited to cattle 
feeding operations.
Certain environmental problems will be encountered. 
However, with proper selection of site, most of these pro­
blems can be minimized. In particular, solid and liquid 
wastes can be collected, stored and returned to the soil as 
fertilizers. Thus, it betters the fertility of the lands, 
which, year after year must furnish the feed rations for the 
industry.
Development has been slow in Montana; unemployment is 
high. The state has several options. One of these, cer­
tainly, is whether or not to promote the establishment of an 
integrated beef industry. Should the choice be not to pro­
mote it, many of the declining agricultural communities of 
the state will probably continue to decline. These communi­
ties may well be absorbed by larger corporate operations, not 
based in Montana and do away with the small family farm.
Establishment of the integrated beef industry, on the 
other hand, presents positive opportunities to these areas.
It provides markets for their cattle and crops, creates many 
new jobs and stimulates positive economic growth in the ag­
ricultural and farming communities of Montana.
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a p p e n d i x  t o c h a p t e r  II
Methods used for determining maximum expansion of 
beef feeding on basis of feed supplies.
1. Five-year averages of the production of grains 
and roughages were obtained. These averages were con­
verted to bushels of barley equivalent and tons of hay 
equivalent, respectively, by use of the following conver­
sion factors:
Grains Roughages
Barley 1.00 All Hay 1.000
Corn 1.25 Corn Silage 0.333
Oats 0.63
2. The acreages of cropland pasture, woodland 
pasture and other (open) pasture, as reported in the 196 9 
U.S. Census of Agriculture, were converted into animal 
unit months by multiplying the respective acreages by the 
following factors:
AREAS OF MONTANA 
East-SC Central-Southwest Northwest 
Cropland Pasture 1.250 1.667 2.500
Open Pasture 0.667 0.833 1.250
Woodland Pasture 0.417 0.522 0.833
3. The number of the various kinds of livestock 
was multiplied by the following feed requirements per
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unit in order to obtain estimates of the utilization of
grains, roughages, and pasture by livestock;
REQUIREMENTS PER UNIT
Bushels of Tons of Animal 
Barley Hay Unit
Equivalent Equivalent Months
Beef Cows 5.00 2.0 7.0
Cattle on Feed 60. 00 0.8
Dairy Cows 40.00 6.5 7.0
Stock Sheep 4.00 0.4 1.2
Laying Hens 1.55 — — —
Litters of Hogs 140.00 ^ —— — — —
Horses 10.00 2.0 6.0
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